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Food Value of Alfalfa Used as a Table Vegetable 


German War Foods that Possess Peace-time Possibilities 


Tne vegetarian system of diet which at the present 
time (June, 1916) plays a much greater part in the 
German Empire and in Austria-Hungary than in times 
of peace must rely upon vegetables to a great extent, 
to supply our daily need of albumen. .. . this re- 
quirement, however, appears to be difficult to fulfill, 
since the protein contained in the ordinary sorts of 
vegetables (leaf and stem vegetables) is rather scanty, 
as is likewise the case in general with organic nitro- 
gen compounds. This percentage of “nitrogenous sub- 
stances” is estimated by J. Koenig* to average as 
follows: 1.83 per cent for both white cabbage and red 
cabbage, 3.99 per cent for winter cabbage, 4.83 for 
Brussels sprouts, 2.48 for cauliflower, 3.71 for spinach, 
1.95 for asparagus. In all these cases it should be 
noted that only a part of the so-called nitrogenous sub- 
stances—though usually by far the greater part—con- 
sists of protein, the remainder being composed of 
various amides (amino-acids, particularly asparagin) 

it is of great importance for the popular nutri- 
tion that we should make the greatest use possible 
of the other sources of albumen afforded by the plant 
kingdom, previous to the coming of the next harvest 
and to the increase in the consumption of meat which 
cannot be looked for until October or November. This 
means that we must turn to the vegetative organs of 
plants, i. e., the stalks and leaves, which are still 
richer in albumen than the most albuminous vegeta- 
bles produced in Germany and which can easily and 
cheaply be raised in very large quantities, and whose 
enjoyment is unattended by danger to health. 

Vegetative organs which answer these conditions are 
found in the foliage of various leguminous plants, es- 
pecially alfalfa and a few other widely raised varie- 
ties of clover. 

Alfalfa (Medicago sativa L.) is widely cultivated 
throughout all Europe with the exception of the Arc- 
tic regions, as well as in Asia Minor. Thanks to its 
rapid growth and to its great power of assimilation 
it can be cut three or four times a year in Germany. 
Dietrich and Koenig (Zusammensetzung u. Verdaulich- 
keit d. Futtermittel, 2 ed. Vol. I.) give as the average 
content in nitrogenous substances of young plants a 
few inches in height, 6.25 per cent, and at the begin- 
ning of the flowering season, 4.56 per cent. It is espe- 
cially noteworthy that the leaves are much richer in 
nitrogen than the stalks. The former, harvested on 
April 24th contained 8.1 per cent and the latter only 
2.1 per cent, while after the second cutting on May 
22nd these values were 8.8 per cent and 3.3 per cent 
respectively. Thus if we compare the leaves of alfalfa 
with those of spinach and of the members of the cab- 
bage family which are richest in albumen we find that 
the content in nitrogenous substances of the alfalfa 
fuliage is about double that of the vegetables men- 
tioned. 

The relatively large albumen content of alfalfa 
leaves can be readily demonstrated to the eye by the 
well known Millon reagent or other tests for albumen. 
According to.the process recommended by Molisch? 
the leaf is placed in boiling water for one minute 
and the chlorophyl is then extracted in warm alcohol 
until the leaf appears to be white; if it be then placed 
in freshly prepared Millon reagent after the lapse of 
a few hours it exhibits a dark brick red color; fully 
developed leaves exhibit a somewhat more intensive 
color than young undeveloped ones. A leaf of red 
cabbag2 treated in the same manner is much less in- 
tensively colored than the leaf of alfalfa in spite of 
its much greater thickness. Spinach leaves are col- 
ored a much brighter red. 

The stems of alfalfa are not suitable for human 
food, not only on account of their comparatively small 
nitrogen content but particularly because they are 
rich in bast and wood fibres. An anatomical examina- 
tion of the fully developed stem shows that the numer- 
ous fibro-vascular bundles exhibit rather strong en- 
velopes of bast whose middle lamellae have to some 
degree been lignified. The foliage leaves are 
provided on both sides with a delicate-walled epider- 
mis. The epidermis or outer walls are only 0.0025 m. 
thick and have a very tender cuticula. The high pall- 


‘4. Koenig, Die menschlichen Nahrumgzs—und Genuazmit- 
tel Bd. 1. 4 Anfl., Berlin 1904 (Human Foods and Condiments, 
Bd. I, 4th edition, Berlin 1904). 


*H. Molisch, Die Eiweiszproben, makroskopisch angewendet 
ests ly app ants. Journal of Botany, 
eighth year 1916 


By Dr. G. Haberlandt 


The supply of food in thé world is still so 
far from normal that the following article 
by the world-famed German botanist, Dr. G. 
Haberlandt, taken from “Die Naturwissen- 
schraften” (Berlin), will be of widespread in- 
terest, in spite of the fact that it was written 
while Germany's food supply still felt the 
pinch of war.—Eprror. 


sade cells’ layer as well as the densely constructed 
spongy parenchyma are particularly rich in grains of 
chlorophyl which probably formed a primary condi- 
tion governing the amount of albumen in the leaves. 
As Molisch recently showed both by macro-chemical 
and micro-chemical methods the principal mass of the 
albumen of the leaves resides in the grains of chloro- 
phyl. 

It is a very favorable circumstance for the edibility 
of the leaves that the mid rib of the leaflet exhibits a 
mechanical envelop only upon the underside of the 
bundle of vessels and that this does not consist of 
bast cells but only out of moderately thickened collen- 
chymatous cells whose walls, as we know, are not lig- 
nified. In the secondary nerves the bundles of vessels, 
it is true, are provided on both sides with slightly 
lignified envelops of bast; however, these consist on 
the average of only 4 to 7 cells on the upper side and 
7 to 10 cells on the lower side. Consequently the en- 
tire leaf may be regarded as being poor in mechanical 
fibres. 

Upon the under side of the leaf there appear, even- 
ly distributed, a scanty number of pointed hairs about 
1 mm. long and 0.012 mm. thick and having greatly 
thickened cell walls; which aside from that of the 
tender cuticula, which bears small knots, consist of 
pure cellulose and are therefore, neither lignified nor 
cutified. It is quite impossible for these soft and 
flexible little hairs to affect the digestibility of the 
alfalfa leaves. 

The important question is as to the content 
of indigestible crude fibres. “Crude fibres” is the 
term commonly applied in chemical analysis to the 
difficultly soluble celluloses, especially the lignified 
and cutified (“corkified”) cell walls. Dietrich and 
Koenig state the average content of crude fibre in 
young alfalfa plants about four inches in height, to 
be 4.36 per cent, while in plants ready to bloom or 
beginning to bloom the content is 6.82 per cent. Leaves 
harvested April 24th contained 4.1 per cent while those 
of the second cutting on the 22nd of May contained 6.1 
per cent, and the stems contained only 3.9 per cent 
and 5.4 per cent respectively of crude fibres. The last 
figures, however, cannot possibly be right since ana- 
tomical examination shows that the stems, aside from 
the extremely young portions, contain a much great- 
er number of fibres (bast and libriform cells) than the 
leaves. On this account I tested alfalfa plants har- 
vestel June 2nd for their crude fibre content by the 
Weender method, employing for the purpose of analy- 
sis the ends of the twigs (which were 5 cm. long) 
with their leaves and flower buds as well as all leaf 
sprays of the stems concernei—i. e., those organs and 
parts of organs which are the only ones having nutri- 
tive value. I found a crude fibre content of 4.52 per 
cent. This is considerably more than the crude fibre 
content in winter cabbage (1.88 per cent). red cab- 
bage (1.29 per cent), spinach (0.94 per cent) and as- 
paragus (1.15 per cent). Since we are in general 
concerned here with elements in the form of fibres 
(hast cells and libriform cells, tracheides), this dis- 
advantage can be remedied to a certain degree during 
the preparation by passing the leaves and stems, 
after they have been boiled and cut up, through a fine 
hatr-steve. 

With respect to the so-called non-nifrogenous ez- 
tractive matters. which consist essentially of sugar, 
starch, hemi-cellnioses and pertosenes the ficures of 
various authorities differ greatly, which fs readily 
comprehended when we remember that the follage 
is entirely lacking in starch in the early morning and 
very rich in starch towards evening. According to 


als, etc., Supplement Concerning 


Dietrich and Koenig the young plants contain fron 
4.2 per cent to 8.42 per cent of non-nitrogenous ey. 
tractive substances; the leaves (whose content in pj. 
trogenous substances and crude fibres was give 
above) contain 8.5 per cent of the nitrogen-free ¢. 
tractives. Winter cabbage contains, according to Koes 
nig, 11.63 per cent, Brussels sprouts 6.22 per cent, rej 
cabbage 5.86 per cent, spinach 3.61 per cent, asparagus 
2.4 per cent, of such extractives, including sugar. We 
see, therefore, that in this respect also alfalfa sur. 
passes most of our vegetables. Before and at the be 
ginning of the blossoming season the average content 
of crude fat is 0.83 per cent, in other words, almost 
as much as in winter cabbage (0.90 per cent) ani 
more than in Brussels sprouts (0.46 per cent), rej, 
cabbage (0.19 per cent), spinach (0.50 per cent) or 
asparagus (0.14 per cent). 

A few words should be said regarding the mcthod 
of preparing this new vegetable. At the beginning 
of June 25 stalks of alfalfa were cut from the bed in 
the grounds of the Institute of Plant Physiology at th 
University of Berlin, each stalk being cut at a height 
of about 10 cm. above ground. The length of the 
stalk was from 58 to 85 cm. and the total weight was 
322 gr. They possessed altogether 164 side twigs of 
more than 2 cm. in length. For preparation as a vege 
table the points of the main stalk and the side twigs 
up to 5 cm. in length together with all the leaves 
(without the leaf stem) were employed; their weight 
amounted to 128 gr., i. e., nearly 40 per cent of the 
total weight. As proved by microscopic examination 
young stalks of the length mentionei can be useij 
without difficulty since the bast envelop of the bun 
dies of vessels at a distance of 5 cm. from the top 
of the plant is still in the collenchymatous stage, 
i. e. not lignified while a libriform ring has not yet 
been formed. The leaves and ends of the stems were 
boiled in several waters in order to remove the some 
what bitter taste and were then accurately weighed, 
pressed through a hair sieve, and dressed in the usual 
manner in which spinach is prepared. A microscopi¢ 
investigation showed a surprisingly extensive breaking 
down of the tissues, especially of the palisade paren 
chyma and spongy parenchyma in the separate cells. 
Consequently, the enzymes which are active in digs 
tion can penetrate with ease into the interior of the 
cells through the tender cell walls. 

This alfalfa used as a vegetable had a slightly bitter 
but agreeable taste, reminding me of ‘“Kochsalat” 
[“boiled salad”], which is commonly eaten and much 
liked in South Germany and particularly in Austria 
Everyone who tasted it agreed with Leunis, who 
writes in his “Synopsis Der Pflanzenkunde” (Synopsis 
o? Information Concerning Plants) that alfalfa is 
recommended as a savory spring vegetable. 

In the German Empire in 1893 and 1900 about 160; 
000 hectars were planted with vegetables* in the 
open fields. If we accept the estimate of A. Schulte 
that an equal number of vegetables were planted in 
kitchen gardens and orchards, then a total area of 
250,000 hectars in the German Empire was planted 
bles. According to the same author (a. a. O. S. 44) 
251,000 hectars in the German empire were planted 
with alfalfa, i. e. an area equal to 78 per cent of that 
devoted to vegetables. It is obvious from these fig- 
urges what an enormous addition of comparatively 
cheap and nutritious food would be available for the 
new nutrition of the populace if only a frattion of 
the alfalfa harvest were employed for human food. 
Whether and how this could be economically carried 
out lies outside my domain. It may be supposed, 
however, that in times of scarcity many difficulties 
which might normally interfere would be overcome. 

The question remains as to whether the leaves and 
stems of the other leguminous plants can be used as 
vegetables. This question may be unconditionally 
answered in the affirmative as regards the other kinds 
of Medicago (M. falcata L., Swedish or yellow alfalfa, 
M. media Pers., great sand alfalfa, M. Lupulima, hops 
alfalfa). In the case of M. lupulima at the beginning 
of the blossoming season upon unfertilized farm land 
there is a content of 4.48 per cent of nitrogenous sub 
stances while there is 5.62 per cent in the blossoms 

(Concluded on Page 312) 


*A. Schulte im Hofe. die Welterzeucun¢ von Lehenamiitel 
Rohstoffen usw., Beihefte zum Tropenpflanzer XVI, 
Nr. 1/2, 1916, 8. 13 (The World Yield of Food and Kaw 
Tropical Plants, Vol. 


I No, 1/2, 1916, page 13.) 
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Rhythmic Crystallization 


Some New Examples Intermittent Precipitation 


By Raphael Ed. Liesegang 


Translated for the ScrenTIFIC AMERICAN SUPPLEMENT from Die Naturwissenschaften (Berlin). 


Wuen a layer of gelatine which has congealed on 
a glass plate is allowed to dry thoroughly it first loses 
the water it contains at the edges. If the gelatine 
contains a solution of some salt it is at the edges 
that this first reaches such a degree of super-satura- 
tion that the salt necessarily begins to separate out. 

When this separation occurs in crystalline form 
there are three possible ways in which it may be dis- 
tributed. In the first case single crystals, separated 
from each other and irregularly distributed, make 
their appearance, as for example in the deposit of so- 
dium chloride. In the second case lines or “branches” 
of crystals extend from the edge towards the middle 
of the gelatine layer. The double salt of potassium 
chromate usually separates out in this manner. The 
third method of separation has been termed “rhythmic 
crystallization.” In this plan there appear a few or 
a considerable number of strips of crystals arranged 
p.rallel to the edge and at comparatively regular dis- 
tences apart. These are separated from each other 
by zones which are free of crystals. In some in- 
stances, however, which may still be classed under 
this head, these zones are merely poor in crystals 
rother than entirely lacking in them. These cases 
present an intermediate or transition form. 

Occasion is furnished for the present article by 
reason of the discovery by E. Kiister' of several new 
e.amples of rhythmic crystallization. 

Hitherto observations have been principally made 
with solutions of tri-sodium-phosphate. First a ten 
per cent gelatine solution is spread upon a glass plate 
and allowed to congeal. Then a solution of the phos- 
phate (running as high as 10 per cent) is spread 
upon this sheet of gelatine, or else the phosphate solu- 
tion is placed upon it in the form of drops. When 
this is now allowed to dry out slowly at the tempera- 
ture of the room, bands composed of crystals are 
formed. In one case 15 of these bands were counted 
within the space of a single centimeter. In other 
cases the intervals between the ribbons of crystals are 
much greater. In the experiments in which drops are 
allowed to fall upon the gelatine sheet it is note- 
worthy that the rings of crystals often lie somewhat 
to one side of the borders of the original drop. This 
shows that the salt had time to become somewhat dif- 
fused in the layer of gelatine. 

The explanation of such superficial formation of 
bands of crystals is as follows. Before the first crys- 
tals were formed at the outermost edge there was 
present at this place a zone of super-saturated salt 
solution. As the degree of concentration increasei a 
spontaneous deposit of the salt necessarily occurred. 
These rows of crystals acted as a nucleus upon the 
super-saturated solution in their vicinity, i. e. the 
lutter diffused towards the crystals and increased the 
size of the latter. In this manner an area poor in 
salt content was produced. As the loss of water pro- 
cceled this area became super-saturated in its turn. 
Accordingly the impoverishment in salt content be- 
came still more marked through the traveling to- 
wards the nucleus. Finally, however, the power of 
travel in this area ceases entirely because of the fact 
that it is entirely dried out. In the meantime, at a 
crtain distance from the first row of crystals, the salt 
solution reaches such a degree of super-saturation, 
that the separating out of the salt begins spontaneous- 
ly to occur once more. This row of crystals grows 
just as the first one did, and the process is repeated 
indefinitely. 

The more abrupt the precipitation in the salt-poor 
areas, the closer together the bands of crystals. Since 
the first spontaneous deposit of crystals occurs very 
suddenly, while their increase in size through the dif- 
fusion referred to takes place more slowly, each band 
May exhibit a very different aspect as regards its 
outer and its inner side respectively, i. e. dense ag- 
gregates of small crystals on the outer side and larger 
crystals on the inner side. 

Among the rhythmic crystallizations upon sheets of 
gelatine those obtained with ferrosulphate are espe- 


Kiister, Weber rhythmische Krystallisation. Reitriige 
Kenntn's der Ringe und verwandter 
Pninemene. Crystallization. Contributions to the 

vdy of the Lieserang Rings and rela Phenomena.) III, 
Zts. 1914, Bd. 14, 8. 307. 


EB. Liesegang. Trocknuneserscheinungen 
{Uhenomena of the 
denksboek Van 


in Gelen. 


Drying of Gelationous Substances). Ge- 
8. 33 (1910). 


cially worthy of note because the crystalline form is 
particularly well developed. A marked contrast to 
this is furnished by potassium ferrocyanide with its 
singularly twisted lines exhibiting knotty protuber- 
ances. Ammonium sulphate, upon being examined be- 
tween crossei Nichol prisms presentei a zone-like ar- 
rangement of the doubly refractive particles. With 
copper sulphate parallel bands only 1/100 of a milli- 
meter apart were exhibited in one case. (Hauswald 
has also observed this phenomenon in the crystalliz- 
ing out of this salt upon glass.) In other cases a very 
singular trellis-work was produced. Kiister is right 
in emphasizing the fact that the last phenomenon, as 
well as some others, needs to be explained. 

In the case of “ice-flowers” we are concerned not 
with a deposit because of the evaporation of water, 
but with one due to the freezing of the water itself. 
These are readily produced in the banded form by 
putting the glass plates covered with sheets of gela- 
tine outdoors when there are a few degrees of frost.’ 
In this case the rhythmic crystallization exhibits vari- 
ous methods of formation. Sometimes there are large 
surfaces covered with parallel lines, which run from 
10 to 15 in a centimeter. Another time there will be 
seen smaller groups of concentric rings with intervals 
of the same size. In this case the rhythm is doubtless 
determined by processes in the system itself. But it 
is also possible for forms of sphero-crystalline aspect 
to occur,‘ which within a radius of about 20 cm. ex- 
hibit fewer regular deposits. It is doubtful, however, 
whether these properly belong to the processes de- 
scribed here, since they are readily produced by slight 
external variations of temperature. 

It must be especially noted that all these observa- 
tions concern preparations which are developed su- 
perficially. For it is by no means certain that the 
same forms would be produced by the evaporation 
or the freezing in a three-dimensional example. At 
any rate no experiments along this line have as yet 
been made known. On this account some caution is 
called for before we agree with Kiister® to accept, on 
account of its simpler manner of proceeding, the 
rhythmic crystallizing out of tri-sodium-phosphate as 
a general example in place of the rhythmic precipita- 
tion which occurs in the new formation of silver chro- 
mate. In the case of the latter and of many other 
new formations in gelatinous substances, a three di- 
mensional bowl shape is very easy to obtain. 

As remarked above, we do not here mean to include 
among rhythmic crystallizations those crystalline pre- 
cipitations in which the deposits are conditioned by an 
exchange in external relations. The term should 
rather be confined to those cases in which an “inner 
rhythm” is manifestly operative. However, it is very 
often impossible to make a distinction in this report 
in those forms which occur in nature. This holds 
gvod, for instance, in many stratified crystals, as in 
cap quartz. (In contrast to the objects hitherto de- 
scribed these do not separate out from a previously 
existing solid foreign medium. The reservations 
voiced above concerning the possibility of a transition 
into the three-dimensional, need not here be consid- 
ered.} 

Thus the cap quartzes have heretofore been ex- 
plainei by the supposition that more sericite or the 
solution of similar substances entered from time to 
time into the mother liquor which is rich in silicic 
acid. This indicates, consequently, an _ external 
rhythm. But an internal rhythm can also be conceived 
of, i. e. a stratified precipitation, although during the 
process of crystallization nothing enters the mother 
liquor in deposits, and furthermore neither tempera- 
ture nor pressure is abruptly [this word—either ab- 
ture nor pressure, is abruptly altered. This might be 
possible in the following manner: 

The mother liquor might have contained a large 
amount of silicic acid and some dissolved sericite. 
During the slow process of cooling a part of the silicic 


*R. E. Liesegag. Deformation von Gallerten durch Ge- 
frienung. (Deformation through Freezing “ Gelatinous Sub- 
Zts. Bd. 10 (1912) 8S. 225 

Shr&rokristablle von Els (Sperical Crys- 
tals ice) ts. flr Kristallographie, Bd. 50 (1911). S. 40. 

SE. Kiister, Weber rhythmische Erscheinungen in Pflanzen- 
reich. (Rhythmical Phenomena among Plants). Die Naturwis- 
senschaften, Bd. 2 (1914) Heft 4. 

*R. E. Liesegang. Weber schalig-disperse Systeme. (Con 
Dispersion Systems.) Koiloid Zts, Bd. 


acid may have been first deposited in the form of 
quartz crystals. In the meantime the sericite also 
must have formed first a saturated and then a super- 
saturated solution. Finally there would occur the 
deposit of the super-saturated dissolved portion upon 
the quartz crystals. In the meantime the growth of 
the latter would progress. Fresh silicic acid would 
be deposited upon the layer of sericite. In this man- 
ner a further nucleus effect of the latter upon the 
mother liquor would be checked. The solution may 
become super-saturated with sericite until a sponta- 
neous deposit must again occur as a result of too high 
a degree of concentration. This mode of procedure 
continues until cap quartz is formed as a result of it. 
As an actual matter of fact we are here concerned 
with a rhythmical deposit of sericite. An intermittent 
interruption of the silicic acid cystallization is not 
inevitable, therefore. The silicic acid is peculiarly 
fittel for such formations, because it is capable of 
forming almost no mixed crystals. 

It is possible to extend the same theory of “nucleus 
isolation” to other stratified crystals also. It may 
support the doctrine of phases, in cases in which this 
hypothesis alone is capable of explaining the single, 
but not the manifold exchange in the deposit of two 
substances. 


New Glow-lamp 

This new glow-lamp is made by a Berlin firm and 
is intended to be used for signalling purposes. It 
takes between 1 and 5 watts at 220 volts, a wattage 
which is impossible with the finest tungsten wire yet 
made. The slight dielectric cohesion of neon gas 
causes bright discharges to take place between closely 
adjacent electrodes at 150 volts. Arc discharges, car- 
rying heavier currents, can be passed through tubes 
of some length, containing rarefied neon, at 100 volts: 
but for a consumption of 5 watts, it is necessary to 
limit oneself to glow discharges. The present lamp 
was developed by the author in conjunction with O. 
Schaller. It depends on the “positive light column,” 
which arises in an atmosphere consisting of a mix- 
ture of helium and neon at a pressure between 8 and 
10 mm. The kathode has a flat surface, and is placed 
so near the anode that the discharge begins at 220 
volts, the current being limited by a serious resistance. 
The glow is causei by the collision of the negative 
and positive ions in the neighborhood of the surface 
of the kathode. The illumination is slight, but is 
greatest if some of the common metals are usei for 
the anode. Some figures are given showing the re- 
sults with Fe. Al, and K as kathode. Tron {is at present 
used, though its efficiency is lower than that of Al and 
K; at present it is the only available metal and is 
more easy to work ir the form of a very thin sheet. 
Moreover, it gives off less gas in a vacuum. and vola- 
tilises less. The life of the lamp depends on the rate 
at which the kathode volatilizes. The lamp is contained 
in a bulb. 55 mm. in diam., and contains a hemispher- 
ical kathode of polishei iron. The discharge in neon 
is somewhat of an orange-re1 colour: this is correcte1 
by the addition of some mercury vapour. The result- 
ing colour is a whitish-rose; the illumination is greater 
than with pure neon. The anode is an iron hook at 
a distance of 3 mm from the edge of the kathode. 
The lamp is not intended for general illuminating pur- 
poses. but is said to be used for signaling and other 
similar purposes for which a glow is found to be suffi- 
cient.—(Science Extracts from Elekt. Zeits.) 


Battery-Propelled F’shing Vessels 

The Norwegian fishing fleet includes no less than 
10.000 motor boats. and the lack of gasoline has caused 
the Norwegian Fishery Administration to examine the 
question of substituting electricity. which is cheaply 
obtainable in the country, to propel the vessels. 

The inquiry made up to date has shown that the ac- 
cumulators obtainable commercially are too heavy and 
costly for the purpose, and are too restricted fn ca- 
pacity to give the range as soluble. and the Cabinet 
will present to Parliament a demand for a credit of 
20.000 crowns. to enable the professors of the Trondh- 
jem Technical School to carry out res2arche3 on the 
problem of the electrical propulsion of fishing boats.— 
(Abstracted by the Techincal Review from Revue gén- 
érale de TElectricité.) 
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NEARLY two years have now passed since, on De- 
cember 9, 1917, the Allied Armies, under the command 
of General Sir Edmund Allenby, drove the Turks 
from Jerusalem and brought to the population of 
Christians, Muslems and Jews new hopes of liberty 
and prosperity as well as the more immediately ap- 
preciated boon of food, of which supplies were low. 

The traditionary guardians of the sanctuary of 
Mount Zion had for long desired to stop the progres- 
sive decay of the buildings with- 
in its precincts, particularly of 
the Dome of the Rock. The war 
and other crcumstances had pre- 
vented anything from being 
done. In the spring following 
General Allenby’s occupation 
their hopes revived; they con- 
sulted General Ronald Storrs, 
the Mlitary Governor of Jeru- 
salem, and as a consequence a 
survey was undertaken with a 
view of providing a considered 
plan of work to be carried out 
as soon as conditfons might al- 
low. Every facility for a de- 
tailed examnation of the building 
was given by the Muslim authori- 
ties, and great interest in the 
results and progress of the sur- 
vey was taken by the Command- 
er-in-Chief, who paid _ several 
visits to the Dome of the Rock 
during the progress of the 
survey. 

In order to gain a closer ap- 
preciation of the structure and 


The Dome of the Rock’ 


The Famous Structure Built Over the Rock on Which, According 
to Tradition, Abraham Intended to Sacrifice His Son Isaac 


Byzantine in style and octagonal in shape with a 
dome rising to a height of about a hundred feet the 
ancient fane contrasts strikingly with the severity of 
its surroundings. 

Although the structural condition of the building is 
fairly good, its surface decoration, particularly that 
of the tiles outside, must cause anxiety. 

Prior to the tile decoration the building was cov- 
ered with mosaics externally. Tiles took the place of 


tion of the Dome of the Rock were renewed under 

the “protecting shadow of the reign” of this ruler. 
The British deliverer of Palestine and Syria is no 
less than Suleiman, “verily and clearly proved to be 
the Father of Conquest,” and instead of an inscrip- 
tion, the presence of a guard of Muslem soldiers from 
India testifies to the reality of a new protecting 
shadow. Let us hope that under this protection fur- 
ther decay may be arrested, and that those responsi- 
ble for this wonderful shrine 


may be able at least to render 
visible what remains of that 
splendor by removing the acci- 
mulated dirt of years from the 
brilliant windows and mosaics 
of the ancient structure. 


Animal Spies.* 
By K. Ishikawa. 


Tue use of animals as spics 
has been a military art practiced 
in Japan from remote times. The 
animals so used were the doz, 
fox, and rat, which were duly 
trained for the purpose. The 
animals mentioned were selected 
because for such a purpose as 
spying they are the most amen 
able to training, and have proved 
the most successful in operation 
They can be trained to under- 
stand human will and language 
q to a marvelous degree. The 
all fox can be trained even to imi- 

= | tate the human voice, and the 


the problem of its preservation, 
General Allenby even_ walked 


The Dome of the Rock in Jerusalem built on the site of the Jewish Temple. 


power of the animal in this di 
rection is very effective, especi 


round the narrow and slippery 
cornice that divides the drum 
from the dome, and entered 
through a narrow opening, the 
gallery at the springing of the 
dome. From this gallery the 
Sacred Rock can pe seen very 
well about sixty feet below, 
spread out much as it is shown 
in one of the photographs on the 
opposite page. From here, also, 
the double dome can be exam- 
ined, with its ribs of cedar and 
oak and pine that rise into the 
darkness above. 

The accompanying photo- 
graphs, furnished by the Ameri- 
ean Colony, Jerusalem, give some 
idea of the beauty of this struc- 
ture. It occupies one of the 
most profoundly interesting 
sites in the whole world, that of 
the Jewish Temple on Mount 
Zion. Although considerable 
controversy has ranged around 
its origin, there can be little 
doubt, as an inscription in the in- 


ally when trained to utter low 
sounds. It is onty common 
knowledge that dogs and cats 
can be trained to understand 
human speech. A _ well-trained 
dog can easily grasp one’s mean- 
ing when ordered to go away or 
to approach; and so can a cat 
If you order a dog to approach 
you when he knows very well you 
intend to punish him he again 
reveals to a wonderful degree an 
accurate knowledge of your mind 
Dog-killers are never successful 
in having dogs obey them, anid 
dogs will not be persuaded to 
come near them, even for food. 
In order to win the confidence of 
animals and then train them, one 
has to be kind and gentle to- 
wards them. Animals are most 
susceptible to affection and read- 
ily averse to the opposite, even 
beasts of prey. The writer has 
had an extensive experience in 
the training of birds and horses. 
and knows whereof he speaks. 


terior indeed testifies ,that it was 
built by an Arabic “Prince of the 
Faithful,” within the first century 
following the Hejira. Tradition has it that this is 
the rock on which Abraham intended to sacrifice his 
son Isaac, in obedience to the command of God, and 
it is held that on the assumption that this spot was 
the center of the world, the Ark of the Covenant is 
said to have rested here. However, authorities are 
not agreed on these points. The beautiful marble 
columns and arches of the structure built around the 
rock are shown in one of the photographs, also the 
rich mosaic decorations. Two examples of tile deco- 
raticn are shown in the headpiece. 


* From the Graphic (London) 


Interior of the structure showing the rock and the marble columns and arches built 


around it. 


mosaics, probably because the mosaics had fallen into 
disrepair and tilemakers could be found more easily 
than mosaic-workers. Today it is the tile decoration 
that threatens to disappear. Moreover, there is noth- 
ing to take its place. Who first covered the building 
with tiles is unknown, but a considerable proportion 
of those now in place date from the middle of the 
sixteenth century, when a great work of repair was 
carried out by Suleiman the Magnificent, son of a 
former conqueror of Palestine. A record of his work 
is preserved in an inscription over the northern door, 
from which we learn that the structure and decora- 


The fox must be reckoned 
among the most clever of the 
wild animals. In Japan there are 
no less than six kinds of foxes. The osaki is the fox 
with the divided tail, as the name implies. Then there 
is the izwna, so called because it is believed by some to 
be used as a messenger by a god of the same name in 
the province of Shinano. Another fox is known as the 
kuda. The three species aforementioned are all small 
foxes. The white fox and the black variety have dis- 
appeared from Japan, though they still exist in China. 
Recently the government has been importing black 
foxes for breeding purposes from Prince Edward 
Island in Canada. It is said that there are still a 


*From the Japan Magazine 


al 
in 
ta 
or 
or 
ri 
Ve 
cv 
: 
| 


& 


under 
ruler. 

ais no 
d to be 
inscrip- 
rs from 
otecting 
on fur- 
esponsi- 
shrine 
render 
f that 
acci- 
om the 
nosaics 


3 s 
acticed 
es. The 
e doz, 
e duly 
The 
elected 
ose as 
amen 
proved 
ration. 
under- 
iguage 
The 
0 imi- 
id the 
his di 
aspeci 
Tr low 
mmon 
| eats 
stand 
rained 
mean- 
ray or 
a cat 
roach 
ll you 
again 
ee an 
mind 
essful 
» and 
ed to 
food. 
ice of 
1, one 
le to- 
most 
read- 
even 
r has 
ce in 
orses, 
ks. 
ronedd 
the 
eare 
fox 
there: 
ne to 
ie in 
3 the 
mall 
dis- 
hina. 
lack 
ward 
ill a 


November 22, 1919 


SCIENTIFIC AMERICAN SUPPLEMENT Na. 


2287 301 


few of these foxes wild in Hokkaido, but the number 
is so small that they are never seen. 

In Japanese mythology the fox is represented as 
having been born first into this world at the descent 
of the Sun Goddess, and even now when a fox is seen 
he is regarded by most of the more humble classes as 
a messenger of heaven, especially of the god Imari. 
The rat is considered to be the messenger of the god 
Okuninushinomikoto, while the dog represents the 
god Yamatotakeru-no-mikoto; and the pigeon carries 
messages for Hachiman, the god of war. These were 
all used as spies by the Japanese military authorities 
in feudal times. 

When a military officer desired to ascertain cer- 
tain geographical facts as to the situation of a camp 
or fortress held by the enemy, he found the dog 


sleeve. On approaching the position to be spied upon 
he took the animal from his sleeve and let it go free. 
The rat was trained to pick up any bit of paper it 
could find and bring it to its master. Accordingly it 
would penetrate into the apartments of the officers of 
the enemy camp in a noiseless manner and steal off 
with any pieces of paper it saw, which, perchance, 
might contain the enemy’s plan of campaign or tactics 
for the ensuing battle. Sometimes the rat was 
trained to make a noise in the enemy camp and awake 
the sentinels, so that, after finding they had been 
disturbed only by a rat, they would become more in- 
different than ever, and go soundly to sleep, not to be 
awakened by the human spy close on the trail of the 
rat. In this way many a spy has been enabled to steal 


it the creaking boards emit a sound like the 
song of the uguisu, or bush-warbler. This passage- 
way is usually made of hinoki, or cypress wood. The 
edges of the boards are so fitted that they give forth 
the peculiar sound mentioned, no matter who walks 
on them. In the old Chionin palace at Kyoto one 
has a good example of the uguisu-bari. Now, this was 
done simply for the purpose of revealing the attempt 
of spies to enter the house at night. In one of the 
older plays of Japan, Ninki Danjo becomes a rat and 
creeps into a certain room; but he is caught in the 
act by Onosuké and knocked on the head. This is no 
other than an imitation of the spy system of feudal 
times. 

The method of using animals as military spies 
reached the height of perfection in Japan dur- 
ing the period of the civil wars. After the 


oc fox his most efficient spy. In feudal times 
certain places were always guarded, and all 
travellers passing either way through these bar- 
riers were strictly examined, while other likely 
places had watchmen hidden; but the entire 
country could not be so covered. For this pur- 
pose the ubiquitous fox was utilized. Human 
spies guarded the pathways over the mountains 
nd across the plains; but the fox guarded the 
vilds and other pathless regions. The fox is 
mall and not easily seen; he knows every foot 
{ the country he traverses. Always on the trail 
he animal spy follows the human spy. When 
the fox or the spy dog perceives or detects the 
yresences of a human being in the course of his 
yatrol he utters a faint sound, which his master 
vehind understands and notes. The animal ut- 
ters various sounds, and these are signals for 
the master to follow up or retire, as the case 
may require. The animal is trained to vary the 
cry whether the enemy is approaching or rc- 
treating. When the master finds ne has lost the 
trail and cannot find his way out of the forest 
or mountain, he imitates the cry of the fox, and 
gets a reply that guides him the way he desires 
to go. If he continues to cry or bark In a special 
way the fox will come to him and lead him 


warring diamyo were put down and peace was 
permanently established the spy lost his job and 
his talent and efficiency declined. Most of the 
spies came up to Yedo, the Shogun’s capital, as 
a likely place to find their services continued. 
The Shogun naturally had considerable use for 
spies, and sent them to various corners of the 
Empire to inform him of what was going on. 
During the period when the possession of Osaka 
Castle was uncertain the Tokugawa shogun kept 
many spies in that region; but after the fall of 
the fortress these returned to Yedo. To the more 
important of these trusted ones the Shogun gave 
extensive lands and estates, and pensions to 
others. They were regarded as the kitsune- 
tsukai, or men who spy by a fox, and in later 
years, their fortunes having declined, they made 
a living by fortune-telling, palmistry, and such 
‘occult arts. This sort of thing greatly prevailed 
in Yedo up to the Restoration in 1868, and there 
is a good deal of it even still, though the fox- 
workers now find credit for the most part only 
among the more ignorant folk.—Japan Magazine. 


Time Relations in a Dream 


aright. Even today hunters adopt the same 
methods. 
Some of these foxes have been trained to per- 


The following account of a dream which I had 
last night, and of which I took some notes, may 
be of interest. The dream commenced by my, 


form deeds almost incredible on behalf of their 
masters. For example, when the spy comes to a 
precipice or cliff he finds it impossible to ascend. 
he puts the end of a rope in the fox’s mouth; the 
animal finds its way up the cliff as no human 
being could do, and when it reaches the top it 
walks round and round a tree holding the rope 
in its mouth, while the man at the other end 
pulls himself up the cliff. The fox will hold on 
till the master arrives. In the same way the 
animal is used to discover a way down cliffs or 
precipices. He can also fasten his rope to a 
tree, using a bow knot; and arter he descends 
the fox will pull open the knot and the man re- 
covers his rope. If the spy .is obliged to pass the 
night on a mountain or some remote place where 
the air is very cold, the fox will lie up against 
him all night and keep him warm. The animal 
has a keener sense of smell and a better instinct 
for situations than his master, and is thus able 
to keep the latter informed about every step of 
the way. 

There are frequent references to the use of 
animals in this capacity in Japanese literature. 
For example, in the famous novel, “Yumihari- 
zuki,’ Tametomo is represented as being rescued 


as I thought, hearing a drop fall on the labora- 
tory floor; after a time there was another drop. 
I then realized that mercury was dropping on 
the floor from a small split in some rubber tub- 
ing in a gas-analysis apparatus. As I became 
more wakeful and seemed to realize that I must 
get up to deal with the leak, the drops fell more 
fapidly until they were coming quite fast at the 
moment when | definitely awoke. I then real- 
ised that the dropping of mercury which I heard 
in my dream was in reality the ticking of the 
clock in my room. 

The point which interested me, and may, I 
think, interest you, is that of the time relations 
of the dream. I went over my memory after- 
wards with a stop watch, with the following re- 
sults :— 

As I dreamed it, the interval between the first 
two drops seemed to be of the order of five sec- 
onds, and the drops seemed to quicken until they 
were at an estimated rate of about one drop per 
second. 

Now the actual rate of ticking of the clock was 
one tick every quarter of a second. It is, of 
course, evident that one’s judgment of time in a 
dream is quite erroneous in the sense that the 
occurrences as they take place in the dream 


by his dog Nokazé from a venomous serpent one 

day while he was out hunting. ‘I'he fox can even 

make light for his master when the dark- 

ness is too extreme. All the master has 

to do is to give him a certain kind of bone to carry, 
and as he breathes on it there is an emission of phos- 
phorescence that the man can easily see and follow 
the animal. The bone can be picked up often in the 
mountains where skeletons of dead animals are found. 
If an enemy sees this light he is more apt to be afraid 
of it than to approach it, as he thinks it a will-of-the- 
wisp. Even spies placed in charge of barriers used 
to keep a dog or a fox always near them, as this 
precaution allowed them to doze or even sleep on 
duty; and also when a spy was surveying an enemy’s 


‘position the fox enabled his master to know whether 


the sentinels were asleep or awake, and what the situa- 
tion was. 

Rats, too, were used as spies by the army officers of 
feudal Japan. The spy carried his pet rat in his 


The sacred rock as viewed from the dome. 
THE DOME OF THE ROCK. 


into a samurai camp and get away with valuable in- 
formation. 

Another dodge was to hide oneself under the floor 
of the enemy’s house or camp, and let out the rat to 
find out whether the occupants of the house were 
asleep or awake, or if asleep whether they were sleep- 
ing soundly or not. For this reason, the floors of 
daimyo houses were made double, and in the case of 
greater daimyo, including the shogun, three-fold. 
Now it is supposed to be done to keep out dampness, 
but the original reason was to prevent the entrance of 
spying rats. 

The mansions of all the old feudal lords and all the 
persons of distinction in ancient times were built with 
one long corridor running along one side, sometimes 
called the uguisu-bari, because if anyone walks along 


(See opposite page.) 


seem to extend over a much longer time than 

the actual time of the dream. 
On the assumption that each consecutive drop 
in my dream corresponded with one consecutive 
tick, it would appear that at the commencement of the 
dream the time interval between two consecutive ticks 
was exaggerated about twenty-fold in the dream, and 
that as I got more nearly awake the degree of exag- 
geration became reduced to something like four-fold. 
At a guess, I heard about thirty drops, in which case 
the dream would have lasted seven to eight seconds. 
There is another possible interpretation, namely, 
that when I was most soundly asleep only one tick out 
of twenty came through to my consciousness, and that 
as I became more wakeful the number increased until 
one tick in four came through. On the latter theory 
the dream would have lasted considerably longer 
than on the former.—JosepH Barcrorr in Nature 

(London). 
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The Navigational Compass* 


Difficulties Encountered in the Effort to Make It an Instrument of Precision 


Tie design and use of the navigational compass in- 


volves a variety of problems relating to mechanics and 
mechanical construction, wear and tear of materials, 
the effect of very complex vibrations, fluid friction, 
viscosity and fluid motions, terrestrial magnetism and 
the magnetic properties of iron and steel, and compli- 
cated systems of magnetic potential and fields of 
force. It will only be possible to deal with a few of 
these many problems. 

Ordinarily a magnetic needle should indicate the 
direction of the magnetic force in the region in which 
it is placed, and therefore, except for the necessary 
local disturbance which the needle may itself produce, 
the direction of the meridian. Its precision depends 
on accuracy of workmanship and freedom from pivot 
friction. The error may be reduced to the same order 
as the error of unaided observation. Much more, 
however, is require] from a navigational compass. 
The ship itself is magnetic, and may, therefore, as it 
swings produce cyclic changes in the apparent diree 
tion of the meridian and the magnitude of the mag- 
netic field. This deviation of the magnetic force in 
the plane of the meridian is also affected by the ship’s 
absolute geographical position, by the ship’s shape and 


big. 1. 


centers of the spheres runs east and wst; whn the vessel ‘s steer:ng a quadrantal 


By M. B. Field, O. B. E. 


count of the circumstances that led him to devise a 
mariner’s compass which would be a proper instru- 
ment of precision, and of the many’ modifications in- 
troduced over a period of five years. In 1839 Sir 
George Airey, Astronomer Royal, described further in- 
vestigations undertaken at the request of the Admir- 
alty, and suggested method of correcting for the ship’s 
magnetism, which were quickly adapted to iron-built 
ships in the merchant service. In some cases difficul- 
ties were, however, experienced, errors of two kinds 
being introduced arising from the lengths of the needle 
and its magnetic moment. 

In selecting the position for a compass station on 
board ship care is taken that the nearest iron should 
be at a relatively great distance, so that the field in 
the vicinity of the compass may be sensibly uniform, 
and there may be no sa2nsible attraction due to mag- 
netism induced in the needle by the iron. If these 
conditions are observed, the position of equilibrium 
of the uncompensated card does not depend upon 
whether the needle is long or short. In Airey’s 
method, compensation was effectei by placing magnets 
and masses of iron near the compass in calculated 
position, so as exactly to counterbalance deviations 
due to the ship’s iron work. These masses, of con- 
siderable size, are incorporated as part of the com- 
pass binnacle. Now the magnetic fields to which these 
give rise are not uniform over the region swept out 


\ 


Fig. 2. 
The magnetic field about a ship compass equipped with binnacle spheres, show’ng the equipotentia] lines for the case |fig.1) where the line joining the 


this region is sufficient to account fur appreciable sec- 
ondary errors when using needles of considerable 
length. 

We have then to remember that correctors, while in- 
troducing magnetic forces which neutralize those due 
to the ship, introduce additional forces which may pro- 
duce deviations depending on:— 

(a) The length and arrangement of the magnetic 
needles. 

(vb) The magnetic moment of the needles. 

In view of the difficulties experienced in the adjust- 
ment of the standard compass of the “Great Eastern,” 
the errors which arise from the length and arrange- 
nient of the needles were carefully studied experiment 
ally by Commander Evans, and mathematically by 
Archibald Smith, the results of the investigation being 
given in the combinei Paper in the “Philosophicai 
Transactions,” 1861. 

By this investigation the authors arrived at a re 
markable result—namely, that by a certain arrange. 
ment of needles on a compass card, in place of a single 
needle, the errors due to length of needle very nearly 
disappeared, and that the particular arrangement nec- 
essary for the fulfilment of this condition was the very 


Fig. 3. 


course (fig. 2); and when the ship is on an easterly or westerly course (fig. 3). 


(In each figure the dotted circles repre sent the pos.tion of the compass card) 


proportions, and even the locality in which she was 
built; the past history is thus an important factor. 

The compass must ignore all misleading sugges- 
tions due to such causes. We may annul by magnets 
and otherwise the magnetism of the ship so as to 
obtain complete compensation on all courses, with 
al! positions of the ship and at all parts of the earth. 
Or, again, if we neutralize the east-westerly compo- 
nent of the ship’s magnetism, and the neutralization 
is effective under the above conditions, the compass 
is completely compensated. In practice we annul some 
components of the ship’s magnetism and neutralize 
the cast-westerly force of otners, so that the compen- 
sation is nearly complete under the above conditions, 
provided the so-called permanent magnetism of the 
ship remains permanent, and the so-called induced 
magnetism is strictly proportional to the inducing 
force, vanishing when this force is withdrawn. Un- 
fortunately, the permanent magnetism is not perma- 
nently “permanent,” and the induced magnetism not 
instantly “transient,” and our complete compensation 
is therefore incomplete. 

Much permanent magnetism is said to be “ham- 
mered into a ship during building” and “shaken out” 
during her first few voyages, or, on a new warship 
during gun-firing trials. Semi-permanent magnetism 
may be picked up by a ship on a certain course, and 
lost more or less gradually. Precision is thus also 
dependent on what Lord Kelvin has termed “unpre- 
dictable irregularities,” from which no form of instru- 
ment is entirely immune. Lord Kelvin, in his vari- 
ous lectures and addresses, has given a striking ac- 


*Abstract of a lecture before the Tastitution of Electrical 
Engineers. 


by a long needle card, so that the positions of equi- 
librium for a short and long needle are not the same. 


For example, it is usual to employ two cast-iron 
spheres attached to the binnacle for the correction of 
one of the effects of ship’s magnetism—viz., the quad- 
rantal effect. These spheres may be 8 in. diameter, 
placed on either side of the compass at about 12 in. 
from the card center and level with the card. They 
become magnetized by the earth’s field, and behave, 
so far as external points are concerned, as «xtremely 
short magnets of definite magnetic moment, always 
pointing along the line of resultant magnetic force. 
Now, we may draw the lines of magnetic force and 
lines of equal potential values due to such a system. 
Equipotential lines are exhibited in Fig. 1 for the 
case where the line joining the centers of the spheres 
is E—W (magnetic); it will be seen that this field is 
by no means uniform. A uniform field would be rep- 
resented by a family of straight parallel and equi- 
distant equipotential lines. We thus employ a non- 
uniform field, such as that shown in Fig. 1, to correct 
the compass for the deviation produced by a perfectly 
uniform field arising from some effect of ship’s mag- 
netism. Fig. 2 shows the equipotential lines due to the 
magnetization of the globes when the ship is steering 
a quadrantal course. Fig. 3 represents the effect when 
the ship is on easterly or westerly course. In all cases 
—1, 2 and 3—the interesting part of the field is where 
the dotted circles are drawn. This is the position of 
the compass card. The smallest dottei circle repre- 
sents the area swept out by needles 4 in. long; the 
intermediate circle corresponds to 6-in. needles, the 
largest circle to 8-in. needles. The un-uniformity in 


one which had been adopted in the construction of the 
standard Admiralty compass, entirely on account of 
other considerations. The standard Admiralty compass 
card at that date was provided with four needles ar- 
rangei as in Fig. 4. The object of this particular 
arrangement was to ensure that the moment of inertia 
of the system about all diameters was the same, a 
condition favorable to the elimination of what was 
termed “wobbly” motion of the card. 


The coincidence-discoverei mathematically and dem- 
onstrated experimentally by Smith and Evans was 
that if the poles of the needles in the two-needle card 
subtend 60 deg., or in the four-needle card are placed 
at equal distances measured circumferentially from the 
extremities of the 60 deg. chords, as, for example, in 
Fig. 4 the magnetic errors due to length of needle 
largely disappear. 

For the purpose of producing steadiness, one natur- 
ally inclines to some method of fluid friction damping, 
but for definite practical considerations, to be later dis- 
cussed, Lord Kelvin dismissed the idea of fluid damp- 
ing. He rather sought to render the card inherently 
stable under ordinary sea-going conditions. 

The other intensely practical considerations from the 
mariner’s point of view were, as usual, prominently 
before Lord Kelvin. The card must stand rough hand- 
ling, it should be capable of deformation and yielding 
to stresses and of recovery without damage. It must 
stand the weather of all climates, intense heat and 
cold, prolonged dryness and humidity without warping; 
while the pivot, jewel, or even the card itself, must be 
capable of replacement at a moment’s notice, in case 
of emergency, by spares usually provided with the out- 
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fit, and this must be possi- Diameter of Max. length | Weightin Momentof Magnetic Time of half Another point of conse- 
ple without liability of card. of needle. air. inertia. moment. period at Glasgow @¥ence is the undesirabil- 
damage by a@ not very deli- In. In. Grammes. _C.G.8. C.G.8. Seconds. ity of using very great 
cate-handed navigator un- Ssrandard 10 in. “dry” card ...... 10 3% 13 1,200 300 16 (inair) Magnetic moments, as 
der favorable conditions at Naval liquid compass ........... 6% 3% 82 1,060 1,600 16 strong needles of this de- 
sea. U. 8S. A. Naval ditto (Ritchie) eccceccs 7% 4% 100 2,910 2,400 21 scription themselves induce 

9 7% 152 3,270 5,160 20.5 at 

Lord Kelvin etates that Common steering compass ........ 9 7 135 5,110 2,300 30 magnetism in the compen 


sating iron masses in the 


the weight of his design 
was one-seventeenth part 
of the weight of the ordi- 
nary 10-in. card hitherto 
in common use in the best found merchant 
steamers, which was about 6 ozs. Further, that 
the magnetic moment was only about one-thirteenth 
part of that of the two needles of the ordinary 10-in. 
card as made at that date, and was so small that the 
error due to its inductive influence on the iron globes 
use! for correcting the quadrantal error was practically 
insensible. As an alternative to the “dry” compass 
just described, we have the liquid or spirit-filled com- 
pass. The liquid type is undoubtedly favored by some 
navigators on account of its extreme deadbeatness, es- 
pecially for steering purposes. In small light craft it 
becomes a necessity in rough weather, and whenever 
space restrictions do not permit of the use of a 10-in. 
dry card the spirit compass should be resorted to. 

his type, however, is by no means perfect, and suf- 
fers from the disadvantages that it is very much over- 
damped, necessitating an undesirably great magnetic 
moment, and, consequently, a great mass in the moving 
system. 

Some idea of the strength of the needles and the 
great masses employed in the cards of liquid compasses 
may be formed by a perusal of the table, comparing a 
10 in. Kelvin card (dry) with various makes of card 
for liquid compasses. In every case the liquid employed 
is 50 per cent. alcohol and 50 per cent. water at 20 
dex. C. Im the case of the liquid compass the card is 
deviated 45 deg. and released; the time interval be- 
tween the first and second transit of N-point of card 
past the lubber line is the half period. 

in order to reduce the requisite magnetic moment, 
one naturally considers how to reduce the moment of 
inertia of the card; but when the moment of inertia 
has been reduced to the furthest limit the magnetic mo- 
ment must still be considerable, if we are to have a 
moderately quick-acting card. The reason is that the 
effective moment of inertia does not reside solely in 
the card, but partly in the fluid. 

As the card oscillates the liquid in the immediate vi- 
cinity of the card is dragged backwards and forwards 
with it, and this has the effect of apparently augment- 
ing the moment of inertia of the card itself. 

Thus, when we have reduced the moment of inertia 
of the solid moving system to the furthest possible 
limit, we may find the effect of the liquid dragged 
by it is equivalent to a moment of inertia several 
times as great as that of the card itself. 

We have, in fact, a total effect of:— 

First, loading the card with an additional moment 
or inertia; 

Secondly, retarding it by a damping torque at every 
instant proportional to the velocity. 

Both of these effects are proportional to a quantity 
V 4p, where » is the coefficient of viscosity and » is the 
density of the liquid. If we can materially reduce this 
quantity, we shall materially improve the behavior of 
the compass. In my opinion, a real improvement is to 
be looked for in the spirit compass by finding a more 
suitable substitute for the liquid now commonly em- 

loyed. 

Archibald Smith showed that to obviate the length 
of needle error, the “poles” of the needle in the two- 
needle card should subtend an angle of 60 deg. at the 
card center. This was given by him in his 1861 Paper 
in the “Trans.” Roy. Soc., London. In elaborating this 
theory, Smith assumed that the magnetism might be 
considered as concentrated at points near the ends of 
the needles; hence the expression “poles”. 

While this is legitimate when we are considering the 
couple exerted in the needle in a uniform field, it is 
not strictly legitimate when we are dealing with non- 
uniform fields. 

In the original paper the author then proceeds to 
ciseuss this problem in detail. This involves the con- 
ception and use of a uniform field of unit intensity ver- 
tically downwards between two transverse planes. The 
difficulty of using infinite current sheets is got over by 
various devices, which he describes and illustrates. 
This leads to a convenient apparatus for measuring the 
magnetic moments of cards without removing them 
from the containing bowls. This is illustrated in Fig. 
5. It consists of a glass jar, inside which a needle, ar- 
ranged to be astatic in the earth’s field, is suspended 
from a torsion head. 


Table I1.—The performance of a dry standard 10- nch compass. Cards compared with that of some 


familiar liqu:d cards 


Each element of the needle has a strength of about 
600 c.g.s. units, the elements being separated by about 
10 c.m.s. The lower one swings clear of the bottom 
of the jar, and is immersed in damping fluid. The 
spindle is supported on a fibre and controlled by a 
torsion spring, the ends of which are attached to the 
spindle and the torsion head respectively. The spindle 
carries a pointer which moves over a graduated dial 
attached to and moving with the torsion head; but ar- 
ranged to be independently rotatable, so that it can be 


- set to zero when the tension of the control spring is 


zero. 
The jar is placed centrally on the compass bowl glass, 
and in this position the lower element of the astatic 


L12° 


48° 


Fig. 4 


The arrangement of needles that gives most uni- 
form results, and the apparatus for measuring the 
magnetic movement of compass cards. 


Fig. 5 


combination comes within range of sensible force of 
the card needles. 

The torsion head is rotated until the card is deflected 
into E-W position. We then know that the earth is 
acting upon the card with a torque equal to HM, and 
since the astatic needle is co-axial with the cord the 
torques mutually exerted between card and astatic sys- 
tem are also HM. This, however, is the only magnetic 
couple acting upon the astatic system, and it must, 
therefore, be balanced by the torsion of the control 
spring. 

Since one end of the spring is virtually attached to 
the dial and the other to the pointer, the position of the 
pointer on the dial represents the amount of torsion of 
the spring. 

The torsion head may, therefore, be calibrated to 
read M direct for any place where H is known, it being 
understood that M is indicated on the dial when the 
torsion is such that the card under test is deflected into 
the E-W Meridian... 

Where a very powerful card is under test it may be 
deflected by only 30 deg., in which case the readings 
of the torsion head must be doubled. 

It will be observed the accuracy of the device depends 
upon:— 

1.. The astaticism of the system, which is readily 
tested and adjusted from time to time; and 

2. The calibration of the control springs. It in no 
way depends upon the strength of the needles of the 
astatic system, or upon their distance from the card. 

For the purpose of measuring moments of small mag- 
nets, the apparatus is completed by the addition of a 
special dry bowl and card (without magnets) provided 
with a cradle, upon which any small magnet may be 
placed. 

Having measured the magnetic moment, the moment 
of inertia is most easily determined by calculation from 
the period of vibration. 

The next point dealt with in the paper is-the effect of 
dissymmetry of a card, such as occurs if one of the 
needles on a two-needle card is materially weaker than 
the other. Such a card would point “true” in a uni- 
form magnetic field, but not otherwise. An apparatus 
was exhibited, enabling needles to be rapidly tested for 
(a) equality of magnetic moment, (b) symmetry of 
Tmagnetization about the central plane of each needle. 


vicinity, and this in turn 
reacts on the needles; the 
Positions assumed by 
needles wf very different magnetic moment may thus 
not be the same. Formule have been prepared per- 
mitting the eflect to be calculated. 


Graphite Deposits in Siberia 

Extensive deposits of graphite exist in northwestern 
Siberia on the left bank of the River Kureika near 
its junction with the River Yenisei, 90 miles from the 
mouth of the latter river. The graphite area forms 
a horizontal plateau, the elevation of which varies 
from 20 to 50 feet above the normal level of the River 
Kureika. The plateau contains two layers of graphite, 
which is of a solid steel-gray color, soft, and of an 
excellent quality for the manufacture of pencils. 

The graphite mines of Siberia were discovered in 
1859 by the celebrated explorer Sidoroff, who sent sam- 
ples of the metal to Russian and foreign laboratories 
for analyses. These analyses gave the following chem- 
ical composition: 85.51 per cent carbon, 0.60 per cent 
hydrogen, and 9.89 per cent residue. These analyses 
were confirmed in 1907. The carbon constituent is said 
to be superior in quality to that found in graphites 
in other parts of the world. The graphite is not in- 
flammable and is very plastic. 

At present it is practicable to ship the graphite only 
during the summer months by sea from the Yenisel 
River through the Arctic Ocean. It is believed that in 
the future the graphites from these mines will supply 
Russian demands, and that large quantities will be 
available for export. 

The chief sources of graphite have been Ceylon, Bo- 
hemia, Germany, France, and the United States. The 
annual world production has been approximately 120,- 
000 short tons——Commerce Reports. 


Lead Pencil Manufacture. 

The making of lead pencils is a more important in- 
dustry than it may appear to be to the uninformed. 
Hitherto largely concentrated in Germany, its dis- 
placement as one of the consequences of the war, is 
an occasion for descriptive notices in some of the 
technical journals. 

The crude graphite, from Ceylon and Mexico, is 
ground to a fine powder and “floated” through a se- 
ries of settling tanks to grade it and to remove im- 
purities, that which is deposited in the last tank of 
the series being used for drawing pencils of the 
best quality. As a binding substance, a certain kind 
of clay is prepared in a similar manner. The pro- 
portion of clay to graphite determines, in part, the 
grade of hardness of the “leads.”” With the addition 
of water to form a paste, a mixture of graphite and 
clay is passed repeatedly through a grinding mill, 
then pressed in bags to a consistency of stiff dough. 
In that state it is passed through dies to form rods, 
cut into pencil lengths and straightened, after which 
the rods are dried at a suitable temperature. When 
sufficiently dried, they are placed in crucible boxes 
and subjected to a temperature of about 2,000 deg. 
F., in a muffle furnace. The factors which determine 
the hardness and blackness of the pencils are the 
relative proportions of graphite and clay, and the 
heat to which the mixture is raised. According as 
the proportion of graphite is greater and the heat 
lower, the pencil is softer and of a deeper black. 
Hence the heating process is an important factor in 
the manufacture. 

The wood used is some species of cedar for the 
best pencils, and pine for the cheaper sorts. The 
wood is cut into slats a little longer than the finished 
pencil, and slightly thicker than half the diameter 
of the pencil. Its width is usually sufficient for 
six pencils. A planing machine cuts the six grooves 
for the leads. The leading is done by hand. A cover 
is glued on to the leaded slat. When the glue has 
dried the pencils are cut out of the slats by rapidly 
revolving cutters. This done the pencils are ready for 
the finishing process which consists in smoothing them 
down with sand paper, coating them with varnish and 
trimming them to standard length. The final operation 
is to stamp them with the trade name and letters or 
numbers indicating the grade of the pencils. All this 
work in done by machines.—American Gas Engineer- 
ing Company. 
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ALTHOUGH it stands 
eighth in the production of 
tobacco, and that is a re- 
markable standing for a 
country scarcely as big as 
New York State; Cuba 
leads the world in the 
quuality of its product. 

What it is that gives 
Cuban tobacco its fine 
aroma is hard to deter- 
mine. Tobacco is a most 
adaptable weed that will 
adjust itself to almost 
any climatic conditions in 
the temperate and tropi- 
cal zones. It grows as 
far north as Stockholm, 
Sweden, and as far south 
as the Cape of Good 
Hope. But its adjust- 
ment to different habitats 
is not effected without 
wide variations in qual- 
ity. Only in a few places 
on earth can a really fine 
grade of leaf be grown. 


The delicate, fragrant leaf of Cuba cannot be dupli- 
cated anywhere outside of the Island Republic. Son- ticularly adapted for cigar fillers. The best wrappers 
ditions of soil and climate have been studied most 
minutely and efforts have been made to reproduce 


them in other localities, 
but without success. Qual- 
ity of soil, exposure to 
light, range of tempera- 
ture all have a marked in- 
fluence upon the texture 
and flavor and nowhere 
else do all these elements 
combine to the same ad- 
vantage as in Cuba. And 
this is not true of all of 
Cuba either. There is one 
region in the province of 
Pinar del Rio where the 
very finest tabacco in the 
world is produced. This is 
known as the “Vuelta Aba- 
jo.” Other tobacco pro- 
ducing regions in order of 
importance are Havana, 
Santa Clara and Santiago 
de Cuba. 


A typical tobacco plantation in Cuba show ing fields shaded with cheese-cloth. 


‘Tobacco-Growing in Cuba 
The World’s Finest Leaf Grown Under Canopies of Cheese-cloth 


By T. C. Francis 


¥ 


Stringing the leaves on a pole which is hung in the drying hut 
at the 


rear 


Because of its fine aroma the Cuban product is par- 


are grown in Sumatra, the leaves being very thin and 
flexible, but lacking the fine aroma of the Cuban 


Bringing in a load of tobacco 
leaves 


In a cigar factory—Note the reader holding the The roof or cheese-cloth and walls of mosquito 
attention of the men and thus keeping them netting keep injurious insects out’ of the 


at work 


totbacco. an attempt was 
made some years ago to 
raise Sumatra tobacco in 
Florida, but without much 
success. But in studying 
the problem it was ob 
served that the leaves of 
plants tha twere grown 
under the partial shade of 
trees, for instance at the 
edge of a wood, were finer 
and better texture, and so 
the scheme was hit upon 
of furnishing artificial 
shade by covering the 
fields with cloth. This 
proved so successful that 
Florida-grown wrappers 
were even exported to 
Cuba. Cloth shade was 
introduced into Connecti- 
cut and other states and 
eventually was introduced 
into Cuba. Hundreds of 
acres of fine tobacco are 
now raised under canopies 
of cheese-cloth and _ the 


sight of broad fields of white, like patches of snow, 
on the green landscape is a most curious spectacle. 

The frontispiece gives us a glimpse of the workers 
under one of these canopies picking the tobacco leaves. 


All this work is done by 
hand. In the United States 
the coarser varieties of to- 
bacco are harvested by ma- 
chine but in the fine grade 
tobacco fields of Cuba the 
leaves are carefully picked 
as they ripen. 

When a plant has 
reached the stage at which 
it begins to put forth seed 
buds or “buttons” it must 
be “topped,” that is the 
buds must be pinched off 
and the number of leaves 
thinned out so that only a 
few are left to “ripen.” 
When the leaves change 
from a dark green to 4 
light green and begin to 
develop yellow spots they 
are readp to be picked. The 
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lower leaves being older than the upper ones, ripen 
first and in high grade tobacco the pickers have to go 
through the fields several times picking the leaves as 
they ripen. 

After picking, the leaves are strung on poles and 
hung up in drying barns to cure. The barns are built 
with panelled walls, of which alternate panels may be 
swung open to provide for a free circulation of air. 
After drying, the leaves are stacked upon the floor 
of the barn and allowed to ferment. From time to 
time the pile is opened up and rebuilt until finally all 
the leaves assume a rich brown color. This treat- 
ment of the tobacco has much to do with its fine 
After fermentation the leaves are stored in 
a warehouse for a long period. This aging process 
makes them more mellow. The tobacco is now ready 
for export or to be made into cigars at the local 
factories. 

Owing to the Cuban workman’s natural aversion to 
confining labor special inducements are offered to hold 
the interest of the men'and keep them at work. It 


has become a standard practice to provide “readers’’- 


at the cigar factories. Mounted upon an elevated plat- 
form, as shown in one of the illustrations, is a man 
who reads the news of the day and interesting stories 
for the entertainment of the workers. The reading 


Among the Cape birds in the Grootfontein flock there 
have been two cases of 42 plumes to the first row. One 
of these met with a fatal accident; the other bred 
true. The 42-plumed bird might be regarded as a novel 
mutation, but there is a more plausible view. Recent 
studies on the ostrich afford strong evidence that the 
wings of its ancestors were much better covered with 
feathers than is the case to-day. There has been retro- 
gression, and it is still continuing. The 42-plumed 
wing is a survival of an ancestral condition. Very 
interesting facts are communicated in regard to the 
retrogressive or degenerative processes which are still 
going on in the ostrich’s wing. The retrogression pro- 
ceeds in one part of the wing quite independently of 
the other parts. Thus, apart from the plumes alto- 
gether, the third finger shows retrogression. It is al- 
most buried in the flesh, and the claw which some 
books describe has never been found on the hundreds 
of birds coming under Prof. Duerden’s observation. 
But a study of the plumes lends no countenance to the 
common view that degeneration takes place by slow, 
continuous stages. ‘There may be the full presence of 
particular plumes in one individual, and their total 
absence in others; but there is not a gradual passage 
from full expression to the vanishing-point. The de- 
generacy of an organ may stop at any stage accord- 


past four years practically the world’s supply has been 
produced in Japan. The first marked increase in pro- 
duction was in 1916, when the total weight of dried 
flowers reached 4,368,850 pounds, as against 2,190,365 
in 1915. Before this time there was a gradual increase 
in production, but until the war stopped production 
in other countries this increase was not marked. 

The production for the years 1917 and 1918 amounted 
to 6,845,208 and 6,720,000 pounds respectively but in 
1919 it fell off to 2,479,680 pounds. 

The center of the pyrethrum-flower production in 
Japan is in the Okayama and Wakayama Kens (Pre- 
fectures) in the Kobe consular district, practically the 
entire exports being shipped out of the port of Kobe. 

The average size of Japanese farms is about 2% 
acres, and the average field devoted to pyrethrum 
flowers measures about one-third of an acre. These 
fields are uplands (a3 distinguished from paddy fields) 
and, owing to their small size, as well as to the lim- 
ited amount of capital on which the farmers operate, 
are entirely prepared and crop harvested by hand. The 
are entirely prepared and crop harvested by hand. The 
average production per acre is about 651 pounds. 

The cost of production has been estimated at about 
34 to 37 cents per pound, excluding labor, the largest 
factor in this expense being fertilizer. A comparison 


holds their attention and keeps them from talking to 
each other. As our southern neighbors cannot talk 
without using their hands, and thus interrupting their 
work, the wisdom of using readers is apparent. 


Evolution of Ostrich Plumes 

Pror. J. E. Durerren has published (Bulletin No. 7, 
1918, Department of Agriculture, Union of South 
Africa, pp. 39, 12 figs.) a fourth report on his breeding 
experiments with ostriches at the Grootfontein School 
of Agriculture. His work is full of interest, both 
theoretically and practically. Birds brought from Ni- 
geria have 33-39 first-row feathers on each wing, with 
an arithmetical mean of 36.54. If these imported birds 
represent a pure line, the likelihood is that the numeri- 
cal variations are fluctuating soma‘ic modifications, 
and that no amount of selection will increase the aver- 
age number of plumes beyond that given. If the im- 
ported birds represent a mixed population of several 
pure lines, only appearing pure as a whole because of 
their small differences, it should be possible to obtain 
higher averages by always selecting as breeders the 
birds giving the highest number of plumes. 

It turns out that Cape birds have the same number 
of plumes as the wild Nigerian birds, and it appears, 
therefore, that during the fifty years of ostrich farm- 
ing in South Africa no advance whatever has been 
made on the number of plumes originally present on 
the wild bird. For farmers have always bred for quali- 
ty; quantity has never been taken into account. As 
regards the number of plumes, ostrich-breeding has 
been carried on altogether indiscriminately, and no 
advance has been made. 


The cloth-shaded tobacco fields give tropical Cuba a frigid aspect 


ing to the number of constituent factors which happen 
to be lost. We are apt to think of the degeneracy as 
a somatic affair, whereas it is germinal. 

As to the possibilities of the 42-plumed survival, 
no chicks have yet been produced from the 42-plumed 
cock mated with a hen with the same number of 
plumes, for no hen has been forthcoming. But a score 
or so of chicks have been reared from the 42-plumed 
cock crossed with different 36-plumed hens, and these 
showed an interesting series of numbers from 37 to 43. 
It seems probable, therefore, that if the 42-plumed cock 
had been mated with a 42-plumed hen there would have 
been a full 42-plumed progeny. If similar 42-plumed 
survivals occur, it should be possible for farmers to 
increase by as much as 25 per cent. the crop of feath- 
ers from the same number of birds, or, a more desira- 
ble outcome, to procure the same quantity of plumes 
from three-quarters of their present number of birds. 
Prof. Duerden is to be congratulated on reaching con- 
clusions at once of high theoretical interest and great 
practical utility. 


Production of Pyrethrum Flowers in Japan 

The peculiar properties of pyrethrum flowers, a va- 
riety of chrysanthemum (Chrysanthemum parthenium ) 
which, when dried, are deadly poison to insects, while 
at the same time harmless t ohigher animal life have 
made these flowers a very valuable insecticide. 

Like a great many other industries in Japan, the 
production of pyrethrum flowers and manufacture of 
insect powder greatly increased during the war. Prior 
to 1914 the chief source of supply was Dalmatia, Persia, 
and some parts of southeastern Europe; but during the 


of the returns per acre from pyrethrum flowers and 
from two other principal commercial products of Oka- 
yama and Wakayama Kens, based upon August market 
prices, shows: Peppermint, $600; grasses for straw 
braids, $260; and pyrethrum flowers, $240. 

The pyrethrum plant is a biennial, dying out at the 
end of the second year, and its production prohibits 
the use of land for other purposes during the same 
year. On the other hand, grasses raised for straw 
braids are produced in addition to a food crop, so that 
the return per acre planted in grasses is greater than 
that shown above. ‘or this reason, as well as because 
of the shortage of foodstuffs, many farmers formerly 
producing pyrethrum are turning to straw for braids. 

In the year 1913 the largest foreign purchaser of the 
Japanese flowers was Great Britain, which imported 
184,930 pounds, while China purchased the largest 
amount of insect powder, 77,084 pounds. During that 
year the exportation to the United States amounted to 
only 30,736 pounds of flowers and 16,027 pounds of 
powder. In 1918, however, the United States was by 
far the largest purchaser of flowers, exports to that 
country amounting to 2,721,993 pounds, or 84 per cent. 
of the total exportation. China, however, is still the 
leading purchaser of insect powders, exports to that 
country amounting to 206,682 pounds in 1918, while the 
export of powder to the United States amounted to but 
120,949 pounds, or about 14 per cent. of the total ex- 
portation. 

The present shortage of product in Japan has gradu- 
ally forced up the price, until flowers now stand at 
about $500 per long ton above the price ruling in Janu- 
ary, 1919.—From Commerce Reports. 
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Future of the Draft Horse’ 


Taking Lessons from the Tractor Manufacturer in Developing the Equine Motor 
By Mayne Dinsmore, Secretary of the Percheron Society of America 


Dvurinxe the four years past, while the most tremen- 
dous conflict known to mankind has been going on, 
horses and mules have been indispensable. Our horses 
were in the war long before our men were. The Brit- 
ish have been frank to admit that they would have 
suffered grievous defeats in the third year of the war if 
they had not possessed ample supplies of horses and 
mules, drawn from the United States, with which to 
put men, ammunition and guns where they were 
needed, when they were needed; and horses have 
rever failel to go where men dared to ride them. 

Success with horses or mules demands good horse 
sense in the owner. Where I find men complaining 
that they are not getting good results from their horses 
or mules and I go and check up their troubles I find 
that they usually lack the sound horse sense a success- 
ful man is sure to possess. It reminds me of the 
British officer, who in censoring home-going letters ran 
across one written by a private in his command. This 
fellow wrote to his sweetheart that he liked everything 
except the horses and mules. He said the horses were 
dang2rous at the front end, worse at the hind end, and 
bad in the middle. As for the mules he said, “These 
mules make friends with you until they get you where 
they can kick you just right.” The major said, “I went 
down’ to the stables to see how the fellow handled 
horses and mules, and after watching him for a while 
I longed to be a mule.” 

In considering the future of any industry it is neces- 
sary to consider the past and the present. 

For forty years past heavy draft horses of approved 
type have always been salable at prices which left a 
fair pro‘it when the work they rendered on the farm 
was taken into consideration. Even in the 90’s, when 
all values were at a iow ebb, this was true, for the feed 
needel to produce horses was absurdly low in price. 
Draft horses have been the easiest for the farmer to 
produce, have rendered the greatest service during 
their pcriod of growth, and have enjoyed the widest and 
most stable market of any class of horses ever pro- 
duced. 

During the four years of war recently ended draft 
horses have brought the highest prices both here and 
abroai, and have been most readily sold. Today they 
are bringing more money than any other class of 
horses and can always be sold at some price. The only 
complaint heard is that they do not bring as high a 
price proportionately as other products of the farm. 
This is true, but it has also been true of other farm 
products at various times in the past, and it will be 
true in the future of other things than horses. Lack 
of ship space has been the chief contributing factor, for 
when horses were worth from two to three times as 
much in Europe as here we could not export them 
because all available boat space was needed for muni- 
tions of war (including horses) and men and provi- 
sions. We were in much the same situation as the 
wheat growers of Australia, who, with millions of 
bushels of grain in their granaries and a world clam- 
oring to be fed, could not transport it to the nations 
crying for fooi, because ship bottoms were more ur- 
gently neejei elsewhere. Today the same condition 
retards our trade, for provisions must go first to the 
European nations that have had less than a normal 
allowance of foods necessary to life. Construction work 
in this country has not had time to start, farm work 
is at the lowest point of the year, and feed stuffs are 
high. The net result is that everyone with surplus 
horses wants to sell; trade is stagnant, and prices are 
from 25 percent to 40 percent below true values, meas- 
ured by the world’s need for horses and mules. Such 
is the present situation; yet even today at any well- 
advertise] farm sale, big, sound draft horses ready for 
work will bring good cash prices; not as much as they 
should, in proportion to other classes of livestock, but 
nevertheless prices that will leave a profit when the 
cost of the feed they consumed is reduced by a fair 
allowance for the work they have done on the farm. 

As farmers and horse breejers we have four main 
problems confronting us in the immediate future. 
These, in the order in which I shall discuss them, are: 
Tractor and truck competition; increasing the effi- 
ciency of horses as power units; reducing their cost 
of production and maintenance; and the foreign de- 
mand for horses. 


*Address before the Kansas Agricultural Convention 


The competition of trucks and tractors has had a dis- 
tinct influence. It has frightened thousands of farmers 
into a partial or complete discontinuance of horse 
breeding. Where it inhibited the breeding of mares of 
1,200 pounds or over to draft stallions this has been 
harmful. Where it stopped the use of small stallions 
or the breeding of very small or decidedly inferior 
mares it has been a benefit. More good than harm has 
probably resulted, for we had a vast surplus of horses 
ranging from 1,000 to 1,400 pounds, and horses as a 
whole were being produced more rapidly than demand 
warranted. Especially was this true of the smaller, in- 
ferior kinds. A surplus of inferior horses drags down 
the price on good ones, so that every man who is pro- 
ducing good horses has reason to thank any factor 
which materially retards the breedin; of scrubs, even 
though the same factor may temporarily depress inter- 
est in the production of real drafters. 

How far truck and tractor use may limit the field for 
drafters in the future no one with certainty can fore 
tell. We do know that in the large cities trucks and 
teams appear to be reaching a balance. Teams are 
cheaper and more effective in short hauls, trucks su- 
perior in the long hauls. For a time trucks replaced 
teams at a very rapid rate in our large cities. Chicago, 
especially favorable to truck usage, has exact data on 
this. During the three years ending April 30, 1915, 
two-horse teams decreased 15 percent, three-horse teams 
30 percent, and auto trucks one ton or over increased 
441 percent. During the next three years, ending 
April 30, 1918, two-horse teams decreased 21 percent, 
three-horse teams only 8 percent, and auto trucks over 
one ton increasei only 174 percent—less than half as 
rapidly as the preceding period. Furthermore, there 
was an increase of 2 percent in the three-horse teams 
in the last year, and this tallies with the statement of 
very competent draymen, who stated that there had 
been a tendency on the part of some firms to swing 
back to heavy drafters for more of their short-haul 
work, for reasons of economy. In Greater New York 
there was during the two years and four months end- 
ing in March, 1917, a reduction of only 2.100 horses, 
despite a great increase in trucks. This was a decrease 
of less than 2 percent. 

The limit of profitable replacement appears to have 
been reached, or nearly so, and not 30 percent of the 
heavy drafters have been displaced. The most ex- 
perienced city transfer men, who have been in the 
business for twenty years or more, declare that teams 
can never be entirely eliminated in city work by 
trucks, as the increased cost of handling short-haul 
traffic would be prohibitive; and these are men who 
have both trucks and teams in constant service, do 
draying on a tonnage basis, and are interested in the 
proposition solely from a financial standpoint. 

Tractor competition to draft horses on farms is a 
newer development, and has not yet reached its limit. 
The use of tractors will continue to increase up to the 
limit of profitable replacement, wherever that may be, 
and the farm power question will then go into a bal- 
ance between tractors and horses, just as in our cities. 
The proportion of horses displaced on farms, however, 
will be much less than in the cities, for there are many 
factors on the farm which do not exist in the city to 
retard the use of gas-engine power units. Among these 
the more important are soft ground, lack of skilled 
mechanics, distance from repairs, and the higher cost 
o? gas, oil and repairs. Horses also cost less, whether 
reared or bought, and are maintained at a much lower 
cost, especially as regards shoeing and feed. 

From a working standpoint the horse must be con- 
sidered simply as an equine motor—self-producing, self- 
repairing, and capable of utilizing the fuel produced 
on the farm. The tractor manufacturer seeks to make 
his machine as efficient as possible by using the best 
material in its creation. He also seeks to secure the 
most advantageous line of draft, so as to avoid all need- 
less loads or strains, and tries to eliminate all weak 
spots which may cause breakdowns or shorten the life 
of the power unit. Horsemen should apply the same 
principles to their equine power units; in fact, must do 
so, if they are to make progress. 


First and foremost we must learn to hitch our horses 
to various farm implements in such a way as to avoid 


side draft, which has been a.constant drag on our 
power, especially plowing. It is impossible to hitch 
three or four horses abreast on a single-bottom plow or 
four abreast on a gang plow without creating side 
draft, unless one of the horses works on the plowed 
ground. This much has been definitely demonstrated 
in the experiments carried out during the past season 
by Professor White of the Illinois Experiment Station. 
The increase in traction due to side draft where four 
horses were hitched abreast was 25 percent under 
the best conditions, and sometimes considerably more, 


Without going into details here, I may say that we 
have, working with the Illinois Experiment Station, 
evolvei a hitch known as the “multiple hitch,” which 
entirely eliminates side draft. The teams in plow ng 
are hitched one in front of the other; and from two 
to five pairs may be used strung out tandem, just as 
handily as an ordinary farm-horse team. In this hitch, 
also, we have eliminated the fault of an unsatisfactury 
angle of trace on the teams removei some distaice 
from the load, which has heretofore been the stumbling 
block of those who sought to use their teams strung « ut 
in this fashion, and to these tandem hitches we hzvve 
applied the “tying in and bucking back” system, which 
has been successfully used for the past twenty years on 
the Pacific Coast. The general application and use of 
these improved methods of hitching and driving teams 
in four-, six-, eight-, or ten-horse units will go far 
teward increasing our draft-horse efficiency to a point 
where side draft will be wholly eliminated and the 
work done per week per man employed brought higher 
than with any three-bottom tractor. 

Horsemen must also learn to build better draft 
horses, that will work with less time off for repairs 
and last longer than the average horse now endur’s. 
The horse that lacks endurance and that “plays out” 
when in hard work must be eliminated from the repro- 
ductive ranks, and the same holds true of those that 
go lame because of some structural defect. A mare that 
must be laid off because of lameness or lack of endur- 
ance in hard work should be discarded as a breeder, 
for she has faults that reduce her usefulness, and these 
will inevitably appear in her descendants in more or 
less degree. The farmer who uses unsound stock, or 
animals that lack endurance and courage when put ‘to 
the test, is like the manufacturer who deliberately uses 
inferior materials in an engine. Both are contributing 
to a product that may break down and be laid out for 
repairs at an inopportune time. Here, then, we find in 
tractor competition a lesson which we may all take to 
heart; for our object, like that of the manufacturer, is 
to produce a power unit that will require no time off 
for repairs, that will give long life and steady service 
under all conditions. In this particular the Percheron 
breei has an enviable record, due undoubtedly to the 
fact that, it has been the common practice, both in 
France and America, to work the mares. Farmers in 
both countries have, without realizing it, discriminated 
against mares that went lame or were unsound or that 
were ill-tempered or that lacked endurance. Such 
mares have been rejectei instinetively, and have drifted 
to the cities ar to other places where they were not 
used for reproduction; so that there has been a process 
of natural selection at work in the breed which has in- 
creased the value of Percherons as equine motors. 

It was the superior endurance, activity and docility of 
the Percherons, grade or pure-bred, on the battlefields 
of Europe that first attractei the attention of British 
army officers, who have given the breed unstinted 
praise; and it is these characteristics that have made 
the Percheron the premier draft breed of the world, 
now numbering more than 70 percent of-all America’s 
pure-brei draft horses. Despite this clear superiority 
of the breed as a whole for power purposes, there is a 
considerable percentage of animals, even among pure- 
bred Percherons, that are not up to the desirei stand- 
ard, and these, whether stallions or mares, should be 
rejected. Service is the main test—and every farmer 
can judge of this with ease. The mare that is always 
ready for work, and that steps freely into the collar 
at the end of a hard day’s work is a safe one to keep; 
and if her colts are of such conformation and size as 
to sell readily, hold fast to such a matron and her 
daughters, for they will make you rich. This is the 
surest and shortest road to increasing the efficiency of 
our equine motors. 
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The watchword in every factory is, “Reduce the cost will, it is estimated, sell half a millon more within great, while mechanical power at best can pull only a 
of production without lessening the quality of the arti- the next eight moaths. The London Times,on December 100 percent overioad. This reserve of power avasiabie 
de.” In this we, as farmers and horsemen, have much 11, 1918, quotes Sir William Birkbeck, Director Gen- in horsepower units is invaiuabie on the farm or any- 
to learn from manufacturers. A factory in which one- eral of Kemounta,as having estimated in a speech made where eise when thorougniy depeadable power that can 
half the lathes stood idle would soon face bankruptcy; Dec mber 10, 1918, that the number of horses eveatuaity work in soft footing is needed. 
yet thire are many farms where at least one-half the to be rcleased from the British armies would be not Furthermore, the waste from his equine power units 
mares are barren each year, not because they will not less than three-quarters of a million. General Birk- goes pack to the farm as fertilizer insiead of being 
preed, but because the owner was too careless or indo- beck aiso proved by the exact records of the army that guid to the old junkman at haif a cent a pound; and 
= jent to put them into good breeding condition and to the percentage of wastage among army horses, even ast, but not ieast, his power units in horseuesn endure 
be bite make sure that they conceived. The first step in reduc- atlowing lor war losses, was coasiderably less than y,ucn ionger auwy eid power he caa buy. 
plow or ing the cost of production on an individual farm is, that eap.rienced by ordinary commercial urms in Great ‘Yhe guod dratt horse wiil re.ga supreme oa tarms, 
ms therefore, to see that every mare of brceding age brings Britain bcfore the war. Brood mares rcieased from the and wii continue to do so; but wwe iuedicient horse is 
) plowed forth a colt each year. army are to be sold to British farmers, but the govern- doomed. 
octet The next step in the factory is to bring the rough ment re.ains a lien on the progeny up to three and 
: a product first turned out from forge or foundry through oune-nalf years of age, at $250 per head. Street Lighting and Traffic Accidents 
negra: to a marketable point without loss. A factory that The number France will demobilize is estimated at By Ward Harrison 
han proke half its engine castings while they were being neariy three-quarters of a miilion, and the United 
7 ee machined and finished would soon be ruined; yet On ia.es goverument had at the time the armistice was An exhaustive survey has been publ-shed* showing 
ly more. thousaads of farms from one-third to one-half the colts gigneJ 166,504 horses and muies in kurope, all of which that improper or inadequace l.ght.ng is at least a con- 
that we that are foaled are lost from navel ill or some other wiil be soid there within the neat two or three years. tributsng cause of 24 per cent of our :nduswial acci- 
Station, avoidable ailments before reaching maturity. Our sec: This means that there will be approximately one anda denis ‘ihere a.e, however, no deiinite data avauable 
” which ond sicp in reducing the cost of production is, there- half miiuon horses reieased trom the allied armies for Which show how many of the traffic accidents on 
plow ng foré, to take every human precaution against the loss other uses in the next year or two; and such ademobi- Cily streeis a.e due to this cause. The foliow.ng 
‘om two of colts between birth and maturity. Some loss willin- ization will forcstail any e<tensive e<portations and survey of 5549 traffic acc.dents, shown on the 
just as evitab:y be encountered, for disease sometimcs comes apidiy reduce vaiues frum the higher leveis prevailing records of the Potice Depar.ment of the city of 
is hitc in bot. man and beast that defies all precautions our jn wurope to figures more nearly approximating prices Cleve:and, for a period of one year wil] therefore be 
sfactury knowlcige can suggest; but the reduction of cost» here. ‘There is, however, detinite evidence in my pos- of some inierest. 
distai.ce make: it imperative for us, as farmers and horsemen, session which forecasts the inauguration of some ship- ‘Lhe pu:pose of this survey was to determine, if 
umbl i ng to learn all we can about preventing these ailments) ments of heavy drafters from the United States to possible, how many of the 1059 acc.dents wa.ch oc- 
‘ung cut which take such a toll at times from our colts. Lurope as soon as cargo space is available at reason- curred afier dark would have been avoided if day- 
we heve The third step in cutting costs is found in the feed apbie rates; and there is also certainty of some exporta-_ light or its equivalent had been available. The simplest 
1, Which prob m. ‘This may be likened to the labor problem of tions of Percherons from the United States to Great way of making such an es\imae wouid be to Cowpare 
years on the factory. Inefficient labor, or labor improperly co- Britain, as three separate British concerns are already the acc.denis wh.ch occur be.ween, say, 5 and 9 p. m. 
i use of ordinated, increases factory costs; and poor feeds, or a at work on preliminary plans for Perchcron purchases in mid-summer when daylight is available, with the 
g teains faulty combination of good feed stuffs, increase the cost inthis country. These will be very strictly safeguarded number for the correspond.ng hours in m.d-w.nter 
go far of pruduction in our horses. by the British Percheron interests, which have already when it is daik. ‘lhe recoids acimally show that 
a point First and foremost in reducing cost of product I given notice that they will not allow any shipments there were 157 acc.dents beiween these hours in 
and the woul.) put good pastures. Prof. J. L. Eimonds, of tho unkss the animals are inspected and passed before June and July, while for December and January 
t higher Illinois Experiment Station, has a group of pastures leaving the United States by their own representatives. the total was 193, or about 22 per cent more. 
that | ave for the past two years carrie] an average of Knowing, as we do, the harm which came to American ‘Lhere are, however, seveial oiher var.ables be- 
r draft one horse per acre the year round. This has reduced horse interests by the importation from France and s:de the question of dayl.ght and darkness wh.ch 
repairs the cost of production both by lessening the acreage sale here of many inferior Percheron stallions, we can one must take into cons.de.ation when comparing 
sndur’s. neele | and by reducing the labor required to feed and but applaud the good judgment our British cousins are acc:dents in winter with those in summer. For 
ys out” care for the growing colts. He has built these pastures displaying in taking steps to check the activities of example, there are as a rule’ very many less vehicles 
e repro- within ten years from a rough cornfield to a point irresponsible speculators who might seek to engage in 0m the streets in mid-w-nter, hence less l:ab.lity of 
yse that [Where they cannot be excelled in America; and what the trade. The demand for Percherons in England will acc-dent; on the other hand, th.s factor is counter- 
are that he has done any farmer can do, for he has used only grow, slowly but surely, as they acquaint themselves balanced to some extent by the effect of slippery 
r endur- common sense, close attention, and fertilizers, available with the merits of the breed; and there is reason to pavements. It is hecessary therefore to separate 
breeder, tc anyone. believe that the trade will eventually be almost as im- Out these other variables before we can decide upon 
1d these S.cond only to pasturage, I place the use of rough- portant. as our salcs to Canada, which totaled 770(Per- just how many of the 193 acc:dents on mid-winter 
nore or age in an intelligent way. Our experiment stations cherons)during our last fiscal year. agi evenings should be attr:buted to lack of 1. ght. Ob- 
tock, or have many sins to answer for, but in no one thing Despite the conditions I have already discussed, viously, we can find the relative effect of all these 
1 put to have they been more guilty of sins of omission than in which will delay the establishment of a large trade in ther factors, except lighting, by comparing the 
ely uses sudies relating to the best use of economical roughages po exportation of horses, there is bound to be a great number of accidents which occur during the middle 
-ibuting for growing or maintaining horses. This question, yojyme of business in exporting horses within the next of the day in w-nter months with those in the 
out for ith that of grains, should receive exhaustive study ye years. Even New York financial journals have *Y™mer months or, for that matter, those that oc- 
find in from our experiment stations. Only one or two are taxen note of this, for the Wall Street Journal recent- CUT in the m:ddle of the night at both seasons of 
take to how at work on these questions, and few have con- ly said: “Nothing on the American farm will be in the year. On this po‘!nt the records show for De- 
urer, is tributed anything of consequence on horse feeding. greater demand abroad than the horse.” cember and January 21% per cent less accidents be- 
‘ime off Horstmen must write to their experiment stations and All this must favorably affect the future of the draft tween 9 a. m. and 4 p. m. than during the same hours 
service # 2sist on some worth-while work on these subjects. horse here. for June and July, and they also show 8% per cent 
. In the meantime we must go to the experience of less accidents for the winter months during the 
some of our best horse raisers for light. These men hours that were dark at both seasons, v:z., from 
both in are using a variety of roughage, such as corn fodder equine power can be furnished more cheaply, more efl- 10 p. m. to 5 a. m. We are justified therefore in 
mers in in the morning, oat straw at noon, and alfalfa or bright qhentty, end meso catisinstertty tien tn anne pred stating that, except for the question of light, there 
ninated clover hay at night. All roughages used must be free Sones ‘Mineeen teday furnish the greatest proportion of would really have been fewer accidents between 5 
or that from dust. So far as grains are concerned there is pr power needed in producing crops, and there is no and 9 p. m. in the winter months than for the cor- 
Such nothing better than oats, but a combination of grains vensen to belteve that the supremacy of the osed Graft responding summer months. To be exact, instead 
drifted hay often give cheaper production cost without impair- hennes on Gaede ever Will be theeetened cesteuste: bat of 193 accidents in the winter for every 157 acci- 
ere not ing the rate of growth or quality of animal produced. Seite: hime abl thele emnan, oth be pan “ but dents in the summer, we would have found 140 
process It is here, however, that we need some comprehensive surely eltminat a . 7 accidents in the winter had it not been for the lack 
has in- §°°?<''mental work involving large groups of animals, F of daylight. In other words, there were 53 acci- 
=. carrie] thrcugh from birth to maturity, for the specific The advantage to the farmer of producing his own gents which can be attributed d‘rectly to lack of 
purpose of ascertaining what grain combinations can POWer units is very great, for then he is independent. jignt. If we apply the same proportion, v:z., the 
cility Of Bhs used with cheap roughage without retarding normal 7Tactor manufacture requires labor in the iron and ratio between 53 and 193 to the total number of 
Hefields Bgrowih. I urge you to impress upon your own experi- %l mines, steel mills, and tractor factories, and much accidents occurring after dark in Cleveland during 
British ment station the importance of this work, for several f this is high-priced labor. Strikes or wage increases the whole year, we find that 292 of them are to be 
stinted Byears’ tests must be ended before any definite conclu. ™a@y within a very brief time double the loss of power attributed to lack of I'ght, and of these at least 14 
e made sions can be drawn. These tests should by all means ® the farmer who is dependent on the factory, and he must be classed as fatal acc‘dents. 
world, involve combinations of grains which can be grown on + Subject to the arbitrary action of manufacturers in It of course seems out of the question today to 
erica’s every farm, so that, if possible, rations can be evolved the prices he must pay for repairs and the time when provide street lighting which is as effective in pre- 
riority independently of purchased products. he shall receive them. The cost of fuel is also beyond yenting accidents as daylight itself. It is never- 
re is a Foreign demand is a problem which no man can as__His control. The man who uses draft mares and rears theless interesting to contrast the d‘fference in acci- 
B pure- jiyet measure. It was anticipated that there would be his own power units is free from such problems. He ents in the White Way district of the city with the 
Stand- Ban immediate and large demand for our horses in Eng- knows that the cost of his power units cannot be sud- nymber occurring in other portions. In this case, 
uld be #land and France; but letters which I have recently re- 4enly and arbitrarily increased by the action of a man- however, the total number of accidents involved is 
farmer ceive from men in Great Britain who are especially facturer or labor union. H: knows that he has no go small that the figures can only be taken as in- 
always well qualified to speak with authority indicate that eed to fret about repairs, for if one horse gives out q‘cative. In the White Way d'strict there were 20 
collar Bthere will be no immediate demand for our commer- ®00ther can be substituted in thirty minutes or less; accidents in summer between 5 and 9 p. m., and 21 
) keep; Bcial horses there. In the first place they are so short nd he is raising kis own fuel in roughage and grains jn winter; whereas, the proportion for the city as a 
size as on horse forage that ration cards have been issued, 24 can tell the Standard Oil Company where to go whole for these hours would ind‘cate 25 accidents 
nd her and the amount each horse can have is doled out with When the price of internal combustion oils is increased. jn the winter to every 20 occurring in the summer. 
is the even greater care than sugar was to human beings. We must not forget, also, that while the horse in or- We are safe in saying, therefore, that the higher 
cy of In the second place, the British Government is now sell- dinary work exerts a pull equal to one-tenth his weight, intensity lighting in the White Way d'strict has 


ing 125,000 horses from the army in Great Britain, and 


he can in an emergency pull a load five or six times as 


had a marked tendency to reduce accidents. 
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‘Coins of the Ages-II 


An Illustrated Historical Description of the Coins of England, France, Germany, the Orient and Americas 
By Howland Wood, Curator of American Numismatic Society 


GERMAN COINS 


113.* Saxony. Gold gulden struck at Leipzig by 
Albrecht the Courageous, about 1500. 

114. Ducat struck at Vienna by Ferdinand I. while 
the city was besieged by the Turks in 1529. 

115. A gold guiden struck by Anton Fugger of the 
famous Fugger family, which had acquired an enor- 
mous fortune in commerce. The right to coin money 
was granted to this family by Charles V. in 1534. 

116. A burial ducat of Johann Philip of Saxe-Alten- 
burg, 1639. German princes were in the habit of strik- 
ing coins commemorating births, baptisms, marriages, 
deaths, ete. 

117. A ducat struck by the famous general, Albert 
of Wallenstein, as Duke of Friedland and Sagan. 

118. A duecat struck by the city of Frankfort to 
pay the indemnity to the French troops in 1796. The 
gold used was from melted down church plate. “A view 
of the city is shown on the coin, which is similar to 
previous issues, but on this coin the usual shining sun 
in the sky is covered by a cloud. 

As will be seen by the gold coinage, the German se- 
ries is replete with odd designs. The silver dollar or 
“thaler” series is especially picturesque, as each petty 
subdivision of the Empire issued its own coinage, all 
bearing their own peculiar devices. 

119. The Joachims thaler, issued by the Count of 
Schlick in the first part of the 16th century from silver 
of the Joachimsthal mine. The word thaler and our 
word dollars are said to have originated from this 
name, though pieces of this size had been coined long 
before. 

120. An early dated thaler of Bern bearing the date 
1494. Very few coins were dated before the 15th cen- 
tury and it was not common to date coins during the 


* Numbers correspond to those under engravings of coins 
described. 


(Text AND ILLUSTRATION CoPYRIGHTED BY MUNN AND Co.] 


next century. The use of our present figures was not 
general in Europe much before 1500. 

121. The bell thaler of Augustus of Brunswick- 
Wolfenbiittel, struck in 1643. There are several vari- 
eties of these and they have a political significance. 

122. Teutonic Order, a thaler issued by Maximilian, 
Archduke of Austria, while Grand Master of the Order. 

123. Struck by John George II. of Saxony to com- 
memorate the shooting match held on the occasion of 
the baptism of his grandson, who is here pictured as 
the infant Hercules strangling the snakes. 

124. A mining thaler of Fiirstenberg, showing a 
view of the mines. Pieces of this type are not un- 
usual. 

125. A thaler of the city of Cologne, picturing the 
legend of St. Ursula and the 11,000 Virgins. 

126. A coin of Landau, struck during French oc- 
cupation, while the city was besieged by the Imperial 
forces in 1702. This piece is interesting, as it shows 
the turned-up edge of the silver plate from which it 
was made. 

127. The “brand” thaler struck at Thorn in 1629 
to commemorate the brave defense of the city by the 
Swedes. 

128. A thaler struck at Herborn by the five princes 
of the different branches of Nassau. 

129. The “Levant” thaler of Maria Theresa, first 
struck in 1780 for Austria, but soon introduced into 
Arabia and Abyssinia, where it is still used. To 
meet the demand these pieces, identical in every re- 
spect, including the date, 1780, are still made by the 
Austrian government. 

130. A thaler of Transylvania, when independent, 
struck during the siege of Cronstadt. The utter de- 
spair of the inhabitants for deliverance is expressed 
on the piece by the legend, which can be translated, 


- 


“From the depths of our hearts we call upon Thee 
Lord, to save us lest we perish.” 


ENGLISH COINS 
131. A silver penny of William the Conque 
(1066-1087). 
132. Gold noble of Edward III. The King here 
depicted in a ship. The reverse is similar to 136. 
133. Groat or four penny piece of Henry VI. (144 
1461). This is the general type of the silver coins ¢ 


-the period. 


134. A silver penny, showing the general type h 
fore Henry VII. 

135. A gold coin known as a chaise d'or, struck 
Antwerp, in the name of the German Emperor Louw 
the Bavarian, probably by Edward III. of E) glani 
who occupied the city in 1338. 

136. The. reverse of the gold nobles (see 133), 
The type is Gothic and was extensively copie: 

137. An angel of Henry VII., so-called from th 
representation of the Archangel St. Michael slaying 


the dragon. 
138. A portrait half sovereign of Queen Elizabeth 
139. A unite or gold 20 shilling piece ‘struck # 


Oxford by Charles I. 

140. A shilling struck at Pontefract Castle in h& 
half of King Charles I. by the defender, Colonel! Mor 
rice, while besieged by Cromwell, 1644-1648. 

141. A gold broad struck by the Commonwealth ¢ 
England in 1653 at the Tower of London. 

142. A half crown, showing a remarkably fine por 
trait of Cromwell. 

143. The reverse of the coins of Cromwell, showit 
the return of the royal crown above the arms 

144. A Scottish teston of Mary Queen of Scois ani 
Francis, her first husband. 
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145. Bronze 30 penny piece struck in Ireland by 
James II. while at war with William of Orange. These 
coins were called “gun money.” 

146. A gold salute, struck by Henry VI. of England 
(1422-1461) while he held dominion over parts of 
France. This piece was struck at Rouen. 


FRENCH COINS 


147. Gold frane a cheval of John the Good (1350- 
1364). 

148. Picturesque portrait teston of Francis L, 
struck at Poitiers (1515-1547). 

149. An extremely fine portrait coin of Henry of 
Navarre, struck at Paris in 1607. 

150. A 15 sou of the ill-fated monarch, Louis XVI. 

151. Copper 2 centime piece of the First Republic. 

152. Franc of Napoleon Bonaparte as First Consul. 

153. A 20 franc piece of Napoleon as Emperor. 

154. The “Coq Gaulois,” the reverse of the present 
20 frane piece of France. 

155. The present type of silver money of France, 
showing “The Sower,” by Roty, considered the hand- 
somest of modern coins. 

156. Type of the present French nickel coins. The 
hole in the center is to make it easily distinguishable 
from the silver coins. 


ORIENTAL COINS 


The Mohammedan series of coins began within a 
comparatively few years after the death of Mohammed, 
and was a very abundant coinage in gold, silver and 
copper. On account of a Koranic law forbidding the 
making of representations of living things, the coin- 
age consists largely of inscriptions, but there are many 
and frequent exceptions. Although to the average col- 
lectors the coins lack interest, being for the most part 
written in Arabic, they are valuable historical docu- 
ments to the student, as the year of issue, mint and 
generally the ruler is on them. 

157. Silver dirhem struck by Caliph El Welid in 
713 A. D. at Wasit. The inscription on this and most 
early Mohammedan coins is interesting. “This dirhem, 
struck in the name of God at Wasit in the year 94 
(Mohammedan cra). There is no god but God, who 
has no associate. God is alone, God is eternal, He 
begets not and is not begotten, nor is there like unto 
him anyone. Mohammed is the prophet of God, sent 
with guidance and the religion of truth, to make it 
prevail over every other religion, averse although idol- 
ators may be.” 

158. A dirhem of the Abbasside Caliph Haroun al 
Raschid, familiar to readers of the “Arabian Nights.” 

159-160. The style of dirhems the Arabs struck in 
Persia. Both the obverse and the reverse were copied 
from the coins of the Sassanians, who were their pre- 
decessors. 

161. A crude looking coin struck at Bokhara about 
760 by Mohammed the Mahdi, mentioned in Moore’s 
poem, “Lalla Rookh.” 

162. A dirhem struck in 1018 in the Castle of Ceuta, 
during the Arabic regime in Spain. 

163. A silver coin struck by the famous conqueror, 
Mahmood of Gazni. referred to in the “Rubaiyat” as 
“Mahmud on his golden Throne.” 

164. A coin issued by the Seljuke Sultan Kay Khu- 
sru, son of Kay Kubad, also mentionei in the “Rubai- 
yat.” The lion and the sun are said to be placed on 
the coin in honor of the beautiful Georgian wife of 
the ruler. 

165. A dirhem of the well-known Saladin the Great, 
who captured Jerusalem and provoked the Third Cru- 
sade. 

166. A small silver coin struck by Janibeg, one of 
the khans of the Golden Horde. 

167. A coin of Timur, better known as Tamerlane. 

168-169-170. Ccpper coins struck by Turkoman 
tribes. These invariably have figures on them, some 
original, others copies of Greek, Roman and Byzantine 
coins. No. 169 has an undoubted portrait of Nero (see 
36). The sorrowing figures on 170 are supposed to rep- 
resent the grief of the Moslems on the occasion of the 
death of Saladin. 

171. A gold tilla struck by Yakub Beg, the Atalik 
Ghazi of Kashgar, in 1874. He did not place his own 
name on the coin, but that of his religious suzerain, 
the Turkish Sultan. 

172. A copper beza of the Mohammedan Sultan of 
Zanzibar. 

173. A piastre or dollar struck by Sultan Selim III. 
of Turkey. The inscription is very high sounding: 
“Sultan of the two lands and khakan of the two seas, 
sultan son of the sultan.” 


174. A peculiar shaped coin struck at Isfahan by 
the Persian Shah Husein. This shape coin was not 
uncommon in Persia. 

175. Five franc piece struck by the French for their 
protectorate, the Comoro Islands. Evidently the per- 
sonal vanity of the ruling sultan was considered in 
the design. 

176. A twenty piastre piece imitating the Turkish 
coinage struck by the Mahli at Omdurman in the Su- 
dan in 1884. It was these dervishes that General 
Kitchener finally defeated. 

177. A square rupee of the Moghul Emperor Akbar 
of India. These square coins are held in great rever- 
ence by the natives of today for their talismanic effect. 

178. One of the famous Zodiacal gold mohurs struck 
by Jehangir. This piece bears the sign of Sagittarius. 
There are also pieces with all of the other signs of the 
months. There is a pretty story that these special 
pieces were struck by Jehangir’s beautiful wife, Nur 
Jehan, but unfortunately the story cannot be proved. 

179. Talari of Menelik of Abyssinia. This was is- 
sued largely to supplant the thaler of Maria Theresa, 
which previously was the only coin current in the 
country (see 129). 

180. Rupee struck at Oudh in India. 

181. Rupee issued by the Chinese for Tibet. The 
only Chinese coin bearing a portrait of the Emperor. 
It was issued to drive out the British Indian rupee. 

182. The old form spherical tical of Siam, made by 
hammering a small bar of silver into this peculiar 
shape. 

183. A more modern form of the Siamese tical, 
showing the national elephant on it. 

184. A peculiar shaped copper coin resembling a 
canoe or dug-out, made at Luang Prabang on the Me- 
kong River in Northern Siam. 

185. A mark issued by Germany for its New Guinea 
possessions. It shows the bird of paradise. 


CHINESE COINS 


186. Cast silver ingot called a shoe and weighing a 
tael. Up to within a few years most of the silver 
money was in this form. 

187. A knife-shapei coin issued in the city of Ming 
in Chili, 3d century B. C. 

188. A more modern form of knife coin, issued in 
the Han period by Wang Mang, 7 A. D. The two top 
characters are in gold inlay. 

189. One of the earliest forms, called spade money. 
The handle is hollow. They were cast at different 
places during Tchou dynasty between 680 to 350 B. C. 

190. A degenerate form of spade money callei “Pu.” 
This piece was issued by the Tze clan in the old state 
of Tchao. 

191. A small coin known as ghost’s head or ant’s 
nose money, thought to be imitated from the shell or 
cowrie. 

192. The round or common form of money. This 
form is as old as any, but did not come into exclusive 
use until the Christian era, and was then used, with 
only the change of characters, to the present time. 

193. A large knife coin of Tsih Moh on the Shan- 
tung Peninsula, issued about the 4th century B. C. 

194. One of the earliest forms of Chinese money, 
8th century B. C. The piece is uninscribed, the shape 
only being its guarantee. 

195. Weight money. The inscription says “half kin 
of An Yh.” About 4th century B. C. 

196. A different form of “Pu” coin (see 190) of the 
ruler Wang Mang (see 188). 

197. A token or tally made of bamboo. These have 
a local use for money in different parts of the country. 

198. A curiously shaped silver ingot of private man- 
ufacture, used, however, for money. 


LATIN-AMERICAN COINS 


199. The earliest coin struck in America. A four 
real piece struck in Mexico City about 1516 by Charles 
and Johanna of Spain. The two columns (the Pillars 
of Hercules) became the usual device on Spanish coins 
struck on this hemisphere. 

200. A real of Philip V., struck in Mexico. This is 
the general type of obverse until the time of Charles 
Ill., when the portrait was introduced. 

201. A two real piece of Ferdinand VII., struck dur- 
ing the last years of Spanish rule in Mexico. This 
corresponded to our 2 bits. 

202. A revolutionary coin struck by the patriot Mo- 
relos in Oaxaca in 1812, during the revolt against 
Spain. 

203. A half peso of the ill-fated Emperor Maxi- 
milian of Mexico, 1864-1867. 


204. A Spanish-American 8 reals, or “piece of eight: 
pierced by an octagonal hole on the island of Tobag, 
This custom of cutting silver coins was very common) 
the West Indies. The islanders, having no coins 
their own, were forced to import Spanish money, 
in order to keep them on the island mutilated th 
coins. The pieces thus cut out were used for sma 
change. 

205-206. A 12 and a 6 bit piece used on Dominiq 
This well illustrates the above remarks. 206 is th 
center of 295. 

207. A double gourde of Haiti during the time Heny 
Christophe was King. 

208. Nickel 20 centime piece of Haiti, with portraj 
of President Nord Alexis. 

209. The manner of cutting an 8 real piece on th 
island of St. Lucia. 

210-211. Other forms of cutting coins at Tortok 
and St. Martin. 

212. The center portion of a Spanish peso, cut m 
Trinidad to pass for a shilling. 

213. A Portuguese gold “Joe,” stamped for use m 
Grenada and Trinidad, with a plug of gold added ty 
make the weight conform with the islanders’ stand 
ards. 

214. The way the Spanish money was converte! for 
use on Jamaica. This island did not mutilate the coins, 
but simply counterstamped the pieces. 

215. A modern 2 franc or 40 cent piece for the 
Danish West Indies. 

216. Quarter balboa of Panama. These coins ar 
made at the Philadelphia mint. . 

217. The new Cuban peso, first introduced in 1915, 
and made at our mint. 

218. Guatemala 4 real piece. Many of the Spanish- 
American coins were of rough outline, for as long as 
the weight was correct the mint authorities gave little 
thought to the looks of the coin. 

219. A coin of Salvador with bust of Columbus. 

220. A thousand reis piece of Brazil with portrait 
of the last Emperor, Dom Pedro II. 

221. Four sueldos of Bolivia with bust of the libera- 
tor, Bolivar. 

222. The famous Spanish-American doubloon. The 
reverse has a cross, with the lions and castles of the 
Spanish arms in the angles. The first was crude like 
this. but later were well-made round cvins. 

223. The type of the modern coinage of Arg2ntina. 

224. A crude peso struck at Copiapo in Chile during 
the Spanish blockade of the place. 


UNITED STATES COINS 


225. The Massachusetts pine tree shilling, our first 
“home made” colonial coin. 

226. The reverse of one of these shillings. Al! of 
them are dated 1652, though they were made for a 
number of years. 

227. The Rosa Americana twopence. A handsome 
coin made by England for use in the American col- 
onies. 

228. The reverse of a cent made by New Jersey 
shortly after the Revolution and before the Federal 
Government made its own money. 

22). The first United States coin, known as the Fu- 
gio cent. It was made by private parties for the 
government and it is said that Benjamin Franklin 
conceived the design. 

230. A five-dollar gold piece made by A. Bechtler, at 
Rutherford, North Carolina, in the ’30s from gold 
mined in the region. This and the next four coins 
were made by private concerns, a practice unlawful 
today, but a necessity in those days. 

231-232. Two types of coins made by the Mormons 
in Salt Lake City. These are now very rare. 

233. The fifty-dollar slug of the gold mining days 
in California, a semi-official coin made in great quanti- 
ties until our government opened the mint at San 
Francisco. Fifty-dollar gold pieces were again made 
and sold at the Panama-Pacific Exposition. 

234. A gold bar made in California in the days of 
the pioneers, to pass for $16, or a Mexican doubloon. 

235. A stella or $4 gold piece. This is what is 
termed a pattern or experimental coin, as it was never 
put in circulation. 

236. The $3 gold piece, coined from 1854 to 1889. 
This is one of the handsomest of our coins and is no 
long2r seen in circulation. 

237. The first type of our double eagle or $20 gold 
piece. We coin more of these large gold coins than any 
other nation. First coined for circulation in 1850. 

238. Our first eagle or $10 gold piece. The coin is 


(Concluded on page 312) 
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Temperature of the Human Skin’ 


Change of Temperature in Artificial Cavities not Indicative of Change in Entire Body 
By F. G. Benedict, W. R. Miles and Slice Johnson 


NvuTRITION LaBoRATORY, CARNEGIE INSTITUTE OF WASHINGTON, Boston, MASSACHUSETTS 


Tue clinical importance of records of body-tempera- 
ture, as taken usually in the mouth and occasionally 
in the axilla or rectum, has quite obscured the physio- 
logical significance of the skin temperature. Extensive 
researches have shown that the temperature of the 
human body, deep in the body trunk or in any of the 
natural cavities, remains reasonably constant, although 
there is a diurnal rhythm, with a minimum value at 
about 4 A. M. and a maximum at about 5 P. M. Simul- 
tareous observations of temperature at different parts 
of the body show that there is almost always a paral- 
lelism in curves for temperature. Thus, the tempera- 


tures in the rectum or vagina, the well-closed groin or - 


axilla, and the mouth, show similarly shaped curves, 
although at markedly different levels. 

The technical difficulties in recording skin tempera- 
ture have undoubtedly retarded extensive study in this 
phase of body-temperature research. The temperature 
of the human skin is the resultant of several factors, 
as heat is supplied from the subcutaneous tissues and 
lost from the surface of the body by radiation, conduc- 
tion, and the vaporization of water. An attempt to 
secure accurate records of skin temperature by the 
application of an ordinary mercury thermometer is 
obviously useless, for but a small proportion of the bulb 
of such a thermometer comes in actual contact with 
the skin. Even thermometers constructed with a spe- 
cial bulb providing a large surface to apply to the skin 
have a like surface exposed to the environmental tem- 
perature. If, as is occasionally done, this outer surface 
is covered with non-conductive material, there is al- 
most immediately a disturbance in the temperature of 
the skin due to the fact that there is a retardation of 
the normal loss of heat, with a consequent accumula- 
tion of heat from the subcutaneous tissue. The true 
temperature of the skin should therefore be recorded 
by an apparatus which is nearly instantaneous in ac- 
tion and sufficiently protected from the environment 
t» insure a true record of the surface temperature, and 
not a resultant of skin and environmental temperature. 

A method recently used at the Nutrition Laboratory 
consists of two copper-constantan junctions, one located 
in a constant-temperature bath—a Dewar flask—and 
the other applied to the skin. The resulting current 
which can be measured on any one of several types of 
galvanometers is directly proportional to the tempera- 
ture difference between the two junctions. All ther- 
mometric lag is thereby eliminated and it is only nec- 
essary that the junction which is applied to the body 
should be properly protected from the environmental 
temperature. It was found that when this junction 
was backed with a light tuft of cotton batting and 
installed rigidly in a piece of hard rubber, it was possi- 
ble to apply it to the body and have it assume the sur- 
face temperature inside of a few seconds. Thus the 
period of application was so short that the protecting 
material did not sensibly affect radiation, conduction, 
or the vaporization of water. 

In our ordinary skin temperature measurements, the 
junction in the constant temperature bath is kept at 
31° or 32°C. When the other junction is exposed to 
usual room temperature, there is a large deflection of 
the galvanometer. On applying the junction to the 
surface of the skin, the amplitude of deflection de- 
creases rapidly and with negative acceleration. Tho 
deflection level is reached in about six seconds after 
application of the junction. Thereafter the rate of 
movement of the galvanometer is extremely slow, being 
but a millimeter or two for each successive minute. 
The explanation of this is that the junction almost 
instantly assumes the true skin temperature. There- 
after the skin temperature gradually rises, as the pro- 
tection of the junction with cotton batting and hard 
rubber stops the loss of heat by radiation, conduction, 
and vaporization of water, and there is then a “build- 
ing up” of the temperature due to the subcutaneous 
source of heat. As a matter of fact, observations taken 
for some time show that this rising temperature con- 
tinues, the length of time depending in large part 
upon the amount of hard rubber and cotton batting 
used. For all of our work we have assumed that un- 
der these conditions the true skin temperature is ob- 
tained at the end of about six seconds after application 
of the junction. 


*Reproduced from Trana. Nat’l. Acad. Sci. 
Read before the Academy, April 28, 1919. 


In connection with an extended series of metabolism 
experiments on the influence of temperature environ- 
ment upon the metabolism, it was found that the sub- 
ject used (a professional artist’s model) could with- 
stand exposure to temperatures as low as 14°C. for 
several hours without shivering. These conditions pre- 
sented unusual opportunities for studies of skin tem- 
perature which would give evidence first, as to the 
rapidity of the change on exposure of the body to the 
environmental temperature, and finally as to the abso- 


Recorps or Sxrv Temperature unver Tae 


MEDIAN LINE 

Location 

Front 
Forehead.............. 31.6 
Second rib............ 30 
Lower edge breast bone. .|33 ; 
70cm. above umbilicus 34 


3 0 cm. below umbilicus) 33.4) 
11.5 cm. below umbilicus| 31.8} Thigh 


lute level which the skin temperature reaches after 
prolonged exposure to an environment varying from 
14° to approximately 30°C. 

When the subject arrived at the Laboratory, the 
clothing was loosened and temperature measurements 
were made at numerous points on the skin under the 
clothing. Prior to these records, the subject clothed 
and wearing a heavy coat had been exposei to an ex- 
ternal temperature of about 17°C. The results of one 


Skin temperature of the nude body 


Photographic records from a string galvanometer for skin 
temperatures at different parts of the nude body following a 
2% hour exposure to an envirormental temperature of 14.6°C. 


The thermal junction was moved at constant tempo from 
shoulder to ankle. Time registered at bottom of each curve 
is in 2-second intervals. 


series of measurements are recorded in the table. The 
extreme range in the skin temperature on this particu- 
lar day was 6.6°C. Special attention is called to the 
relatively high value of 31.6°C. on the exposed fore- 
head, the record of approximately 34°C. at the waist, 
a part well protected by clothing, and values of 30°C. 
or below on the buttocks, shin, and calf. This series is 
typical of the skin temperature of a normally-clothed 
woman. 

The method of using isolated points, such as those 
given in table 1, can be much improved upon by taking 
advantage of the fact that the thermal junction, when 
not excessively protected by the cotton batting and 
hard rubber, almost instantaneously assumes the skin 


temperature. This fs particularly the case if the junc- 
tion is movei from one part of the skin to another 
after the hard rubber and cotton have assume approxi- 
mately the temperature of the skin. When recording 
the values of isolated points, we have employe a good 
grade. direct reading galvanometer. thus making the 
apparatus compact and portable. The response of the 
thermal junction is so rapid, however, that when con- 
nected with a sensitive aperiodic instrument, f.e., a 
string galvanometer, it is perfectly possible to move 
the junction at a moderately rapid rate over the sur- 
face of the body and record photographically a contin- 
uous and true temperature curve for an infinite num- 
ber of points on the skin. 

To il’ustrate cur many results obtaine1 by this lat- 
ter metho1, two typical curves are given in the ficure. 
These were obtainei after the nude subject had been 
exposed to an environmental temperature of 14.6°C. for 
two and one-half hours, the greater part of the time in 
the standing position. The upper curve follows the 
left mammillary line, while the lower curve was taken 
in a corresponding position on the back. An ertraor- 
dinary difference in skin temperature at the different 
points may be note1. the extreme ra~g? on the front 
and back showing differences of 10°C. or more. The 
rectal temperature taken simultaneously was 36.7°C. 

The pronounced influence of the environmental tem- 
perature upon the curve for the skin temperature was 
especially stulied by making temperature photographs 
over exactly the same line at intervals from the mo- 
ment of disrobing to the end of the period of pro- 
longed exposure to cold. As would he erp2ctel. these 
show a progressive increase in the amplitude of the 
curve as the time of exposure is prolonged: marked 
changes occurring even inside of the first fifteen min- 
utes. Similar studies made at the end of the exposure 
to environmental temperatures varying from 14° to 
30°C. show a distinct tendency towards a flattening 
out of the curves at the higher temveratures. Thus 
when the thermal junction was passei down the front 
and back of the body over evactly the same lines and 
at the end of two and one-half hours’ exposure, the 
difference between the highest and lowest points in the 
curves was 10.6°C. with an environmental temperature 
of 14.6°C.; 98°C. with a temnrrature of 19°C.; 
5.4°C. with a temverature of 23.8°C.; and 4.2°C. with 
a tempcrature of 30°C. 

This stuly of the temperature of the skin has two 
important bearings upon all investigations on the heat 
production of the human boty. First. in all researches 
on direct calorimetry it has been necessary to correct 
the heat actually measured by the calorimeter for the 
heat gained or lost from the boty as the result of 
changes in temperature. Heretofore it has b2en as- 
sume’ that as temperature curves measure’ either deep 
in the body trunk cr in the artificial cavities are simi- 
lar. a change of 0.1° in rectal temperature indicates a 
change of 0.1° in the temperature of the entire body. 
Our observations. particularly with cold temperature 
environments, show skin temperatures falling several 
degrees even when interior boiy-trunk tempcratures 
may be simultaneously rising slightly. The correction 
of direct heat measurements by records of the rectal 
temperature is thus open to grave criticism. Unfor- 
tunately no substitute correction can as yet be offered. 
Secondly. these pronounced differences in skin temper- 
ature have great significance in any consideration of 
the so-called “law of surface area.” It is still main- 
tainel by many physiologists that. practically inde- 
pendent of species. the heat production of the quiet or- 
ganism is determined by its surface area. Our ob- 
servations show clearly that. contrary to popular im- 
pression, the temperature of the skin. presumably one 
of the most important factors affecting heat loss. is 
very far from uniform. for we have seen that even with 
well-clothed individuals differences in the temperature 
of various localities of 4° and 5°C. are of regular oc- 
currence. These observations bring to light and estab- 
lish one more serious objection to the lezality of the 
conceptions underlying the “body-surface law.” 


Measuring Vicib'I'ty.—An article under this 
title was published in our issue of November 8 on page 
279. Through an inaivertency we faile1 to state that 
we were indebted to the Monthly Weather Review for 
the article. 
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Electrical Purification of Clays 

Tue phenomena known as electrical endosmose and 
cataphoresis, wherby matter in a very finely divided 
or colloidal state is capable of being influenced by an 
electrical potential, have been extensively investigated. 
For instance, when a colloidal solution of arsenious 
sulphide is placed in a cell and a direct current at 
a potential of 100 volts passed from suitable electrodes 
through the solution, the colloidal particles tend after 
a time to collect round the positive pole, leaving a 
clear zone round the negative pole. 

It is found that nearly all substances, if in a suffi- 
ciently fine state of division, are attracted either to 
one pole or the other. It has also been observed that 
aggregates of certain fine particles can be dispersed 
and separated by adding to the fluid in which they 
are suspended minute quantities of alkali in the case 
of those particles attracted to the positive pole, and 
of acid to those which are attracted to the negative 
pole. Moreover, if the particles are not sufficiently 
susceptible to the dispersive effect of the added elec- 
trolyte, they can be made so by being allowed to ab- 
sorb some colloid, such as colloidal silicic acid. 

This latter discovery has a most important bearing 
on the clay industry. China clay and ball clay are 
examples of such aggregates of fine particles, and if 
a thick slip is made up of the clay and water the addi- 
tion of small amounts of alkali causes the clay parti- 
cles to disperse, and the slip, as a consequence, to be- 
come much thinner and more mobile, the clay particles 
remaining in suspension a considerable time and ex- 
hibiting vigorous Brownian movement. On passing 
a current of electricity through a suspension, the clay 
particles collect and adhere closely to the anode plate, 
the water collecting in a zone substantially free from 
clay, round the cathode. Impurities in the original 
clay, such as mica, quartz, felspar, and iron com- 
pounds, are either unaffected by the electrical poten- 
tial and settle out, or attracted to the cathode. A 
means of purifying clay on a commercial scale can 


thus be evolved from a consideration of the above 


phenomena, as was shown by the exhibit of raw and 
purified clays at the recent British Scientific Products 
Exhibition. 

The commercial equipment for such a process con- 
sists of a blunger, settling tanks to allow the coarse 
impurities to settle out of the suspension, and an 


Osmosis machine composed of a rectangular trough in 
which is arranged horizontally a cylindrical metal 
anode surrounded beneath the surface of the slip and 
at a short distance from it by a cathode through 
which, by paddles or other means of circulation, the 
clay slip is driven. The cylinder is made to revolve 
slowly, and by mears of a scraper the dried purified 
clay, containing 20-30 per cent. of water, is collected. 

The machine not merely collects the suspended clay 
and frees it from water, but subjects the suspension to 
an electrical purification as well, for should there still 
be in suspension with the clay minute particles, of 
mica, iron, and silica that have not had time to settle 
out in the tank, these are not attracted to the anode, 
but for the most part remain in the effluent leaving 
the trough. Consequently, electrically osmosed clay 
is a purer product than can be obtained by any method 
of settling or centrifuging. 

The improvements effected by the process are:—(1) 
Pyritic and other forms of uncombined iron are re- 
moved. (2) The sintering temperature of the clay is 
lowered so that a lower kiln-temperature can be em- 
ployed, with consequent saving of fuel. (3) Clay can 
be graded into different degrees of fineness. (4) Fire- 
clays can be rendered more plastic and more refractory 
by this treatment. 

Another very important application of cataphoresis 
is the electrical filter-press. In this press the elec- 
trical potential is utilised as a means of driving out 
the water from suspensions of fine particles; thus, 
instead of needing pressures running up to 20 atmo- 
spheres in some cases where ordinary filtration is used, 
a head of 14 ft. is ample for the purpose in the elec- 
trical filter-press. As an instance of the efficiency and 
speed with which filtering can be accomplished by 
such a press, a cake of china clay 4% in. thick con- 
taining 25 per cent. of water can be made in less than 
two hours. 

The applications of electrical endosmose or electrical 
dialysis in various industries is of importance. Gela- 
tine can be freed from all inorganic mineral matter, 
so that an ashless gelatine can be obtained of a purity 
which should be suitable for photographic purposes. 
There is clear experimental evidence that pure col- 
loidal silicie acid can be prepared from sodium silicate 
and alumina from sodium aluminate by subjecting 
their solutions to an electrical potential in cells with 


suitable diaphragms through which the alkali can 
migrate. These are a few examples of useful develop- 
ments, but it is evident that an increasing number of 
important comercial processes may be expected to 
arise out of the application of the principles under- 
lying the above phenomena.—From Nature (London). 


Food Value of Alfalfa Used as a Table Vegetable 
(Concluded from page 298.) ’ 

of the wild plants. The leaves alone are doubtless 
still richer in albumen. Esparsette (Onobrychis 
sativa Lam.) is possibly also available, although the 
bast coating of the bundles of vessels in the sprays 
of leaves are somewhat coarser than in alfalfa. The 
figures given for the content of nitrogenous substances 
in the white stone clover (Melilotus alba L.) are 3.28 
per cent and 5.67 per cent. The horn clover (Trigo- 
nella foenum graecum L.) is grown in western India, 
Egypt, the south of France, Thuringia and the Vogt- 
land; in India and Egypt the young sprouts are a 
much appreciated vegetable. The idea naturally arises, 
first of all, that the common red or meadow clover 
(Trifolium pratense L.) and its nearest relatives 
might be used as vegetables, since the area planted 
with these in the German empire in 1913 was no less 
than 1,987,000 hectars. However, microscopic exami- 
nation failed to yield encouraging results. The stalks 
of the red clover possess strong and well lignified bast 
coatings in front of the bundles of vessels, while be- 
tween these are libriform bridges quite as well ligni- 
fied. In the full grown leaf sprays the secondary 
nerves of the bundles of vessels are also provided with 
bast coatings consisting of ten to twelve cells on the 
average. The palisade layer and the five layered 
spongy parenchyma are especially rich in chlorophyl. 
In the younger leaves which still lack their full 
growth (the length of the leaf stalk being about 2 
em.) whose contents of nitrogenous substances is 
stated by Dietrich and Koenig to range from 5.85 per 
cent to 7.19 per cent, the bast coatings of the second- 
ary nerves have already become very thick walls, 
even though they still remain kollenchymatous in 
character; even the epidermis is already rather 
coarsely formed. Accordingly, red clover could only 
be used as a vegetable if the very young leaves still 
in the budding stage were selected, which would be a 
very troublesome and probably also too expensive pro- 
ceeding. 

In my opinion the employment of the leaves of 
leguminous plants and particularly of alfalfa to fur- 
nish a vegetable comparatively rich in protein is ad- 
visable not only in war times, but curing the coming 
time of peace. 


Coins of the Ages—TIl. 
(Concluded from page 310) 
broader and thinner than those now made. The re- 
verse is like the next number. 
239. The half eagle or $5 gold piece. The reverse 
only is shown; the obverse is similar to the $10 piece. 
First coined in 1795. 


240. The $2.50 gold piece, showing the second style 
of reverse. First coined in 1796. 
241. The gold dollar, coined from 1849 to 1889. Al- 


though about 19,500,000 were made, they were consid- 
ered too small for actual use, and were used extensively 
for bangles and jewelry. 

242. Our first silver dollar. This has been coined at 
varying intervals since 1794. It has not been coined 
since 1904, to the joy of most people. 

243. The trade dollar, made primarily for export 
to the Orient to compete with the Spanish-American 
and Mexican pesos. As we did not take the Chinamen 
into our confidence as regards the design or our in- 
tentions, it turned out a failure. It is the only demone- 
tized coin of the United States. 

244. The reverse of the Gobrecht dollar. This piece 
was named after the designer and, like the majority of 
our best coin designs, never emerged from the experi- 
mental or trial stage. 

245. The 1804 dollar. More fable and fiction has 
grown up around this dollar than any other of our 
coins on account of its great rarity. It is very doubt- 
ful if any were made in 1804. 

246. An old type quarter, showing the third style 
of head used on our silver coins. 

247. The reverse of the 20 cent piece, only issued 
for four years in the ’70s. 

248. The old five-cent silver piece, coined from 1794 
to 1873. Our nickel now takes its place, which is our 
most convenient size of coin. 

249. The Isabella quarter dollar issued during the 
World’s Columbian Exposition. 


250. Obverse and reverse of the silver three cent’ 
piece, another discontinued coin. 


251. The fourth type of our silver coinage. 

252. The bronze two cent piece, another coin of the 
past. 

253. The half cent coined from 1793 to 1857. The 


revival of this denomination has often been agitated. 
Nearly all other nations issue coins of less value than 
our cent. 

254. The reverse of our first cent, with a chain of 
thirteen links. These large copper cents were coined 
from 1793 to 1857, when they were superseded by our 
present size of cent. 

255-258. Various types of our earliest cents. No. 
257 is the rare 1804 cent. 

259. The flying eagle or buzzard cent, copied from 
the dollar, No. 244. This was made of a whitish alloy 
of copper, known as copper nickel. 
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